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I. Safety Instructions 



CAUTION 


RISKOF ELECTRIC SHOCK 
DO NOT OPEN 



CAUTION: TO REDUCE THE RISK OFELECTRIC 
SHOCK, DONOTREMOVECOVER (ORBACK). NO 
USER-SERVICEABLE PARTSINSIDE.REFER 
SERVICINGTOQUALIFIED SERVICE PERSONNEL 
ONLY. 


The lightning flash with arrowhead symbol, 
within an equilateral triangle, is intended to alert 
the userto the presence of uninsulated “dangerous 
voltage” within the product’s enclosure that may 
be of sufficient magnitude to constitute a risk of 
electric shock to persons. 

The exclamation point within an equilateral 
triangle is intended to alert the user to the 
presence of important operating and maintenance 
(servicing) instructions in the literature 
accompanying the appliance. 


PRECAUTIONS DURING SERVICING 

1. In addition to safety, other parts and assemblies are 
specified for conformance with such regulations as 
those applying to spurious radiation. These must 
also be replaced only with specified replacements. 
Examples: RF converters, tuner units, antenna 
selection switches, RF cables, noise-blocking 
capacitors, noise-blocking filters, etc. 

2. Use specified internal Wiring. Note especially: 

1) Wires covered with PVC tubing 

2) Double insulated wires 

3) High voltage leads 

3. Use specified insulating materials for hazardous 
live parts. Note especially: 

1) Insulating Tape 

2) PVC tubing 

3) Spacers (insulating barriers) 

4) Insulating sheets for transistors 

5) Plastic screws for fixing micro switches 

4. When replacing AC primary side components 
(transformers, power cords, noise blocking 
capacitors, etc.), wrap ends of wires securely about 
the terminals before soldering. 



5. Make sure thatwires do not contact heat generating 
parts (heat sinks, oxide metal film resistors, fusible 
resistors, etc.) 

6. Check if replaced wires do not contact sharply edged 
or pointed parts. 

7. Make sure that foreign objects (screws, solder 
droplets, etc.) do not remain inside the set. 

MAKE YOUR CONTRIBUTION TO PROTECT THE 
ENVIRONMENT 

Used batteries with the ISO symbol 
for recycling as well as small 
accumulators (rechargeable batteries), mini-batteries 
(cells) and starter batteries should not be thrown 
into the garbage can. 

Please leave them at an appropriate depot. 


WARNING: 


Before servicing this TV receiver, read the X-RAY 
RADIATION PRECAUTION, SAFETY INSTRUCTION 
and PRODUCT SAFETY NOTICE. 


X-RAY RADIATION PRECAUTION 

1. Excessively high can produce potentially hazardous 
X-RAY RADIATION. To avoid such hazards, the high 
voltage must not exceed the specified limit. The 
normal value ofthe high voltage of this TV receiver 
is 27 KV at zero bean current (minimum brightness). 
The high voltage must not exceed 30 KV under any 
circumstances. Each time when a receiver requires 
servicing, the high voltage should be checked. The 
reading ofthe high voltage is recommended to be 
recorded as a part of the service record, It is 
important to use an accurate and reliable high 
voltage meter. 

2. The only source of X-RAY RADIATION in this TV 
receiver is the picture tube. For continued X-RAY 
RADIATION protection, the replacement tube must be 
exactly the same type as specified in the parts list. 

3. Some parts in this TV receiver have special safety 
related characteristics for X-RADIATION protection. 
For continued safety, the parts replacement should 
be under taken only after referring the PRODUCT 
SAFETY NOTICE. 

SAFETY INSTRUCTION 

The service should not be attempted by anyone 
unfamiliar with the necessary instructions on this TV 
receiver. The following are the necessary instructions 
to be observed before servicing. 

1. An isolation transformer should be connected in the 
power line between the receiver and the AC line 
when a service is performed on the primary of the 
converter transformer ofthe set. 

2. Comply with all caution and safety related provided 
on the back of the cabinet, inside the cabinet, on the 
chassis or picture tube. 

3. To avoid a shock hazard, always discharge the 
picture tube’s anode to the chassis ground before 
removing the anode cap. 
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PRODUCT SAFETY NOTICE 


4. Completely discharge the high potential voltage of the 
picture tube before handling. The picture tube is a 
vacuum and if broken, the glass will explode. 

5. When replacing a MAIN PCB in the cabinet, always 
be certain that all protective are installed properly 
such as control knobs, adjustment covers or shields, 
barriers, isolation resistor networks etc. 

6. When servicing is required, observe the original lead 
dressing. Extra precaution should be given to assure 
correct lead dressing in the high voltage area. 

7. Keep wires away from high voltage or high tempera 
ture components. 

8. Before returning the set to the customer, always 
perform an AC leakage current check on the exposed 
metallic parts of the cabinet, such as antennas, 
terminals, screwheads, metal overlay, control shafts, 
etc., to be sure the set is safe to operate without 
danger of electrical shock. Plug the AC line cord 
directly to the AC outlet (do not use a line isolation 
transformer during this check). Use an AC voltmeter 
having 5K ohms volt sensitivity or more in the 
following manner. 

Connect a 1.5K ohm 10 watt resistor paralleled by a 
0.15pF AC type capacitor, between a good earth 
ground (water pipe, conductor etc.,) and the exposed 
metallic parts, one at a time. 

Measure the AC voltage across the combination of 
the 1.5Kohm resistor and 0.15 uF capacitor. Reverse 
the AC plug at the AC outlet and repeat the AC 
voltage measurements for each exposed metallic 
part. 

The measured voltage must not exceed 0.3V RMS. 
This corresponds to 0.5mA AC. Any value exceeding 
this limit constitutes a potential shock hazard and 
must be corrected immediately. 

The resistance measurement should be done 
between accessible exposed metal parts and power 
cord plug prongs with the power switch "ON". The 
resistance should be more than 6M ohms. 


AC VOLTMETER 



= pipe, conductor, 1500 <*mi, llhratt posed metallic 
etc. part 


AC Leakage Current Check 


Many electrical and mechanical parts in this TV 
receiver have special safety-related characteristics. 
These characteristics are offer passed unnoticed by 
visual spection and the protection afforded by them 
cannot necessarily be obtained by using replacement 
components rates for a higher voltage, wattage, etc. 
The replacement parts which have these special 
safety characteristics are identified by^ marks on 
the schematic diagram and on the parts list. 

Before replacing any of these components, read the 
parts list in this manual carefully. The use of 
substitute replacement parts which do not have the 
same safety characteristics as specified in the parts 
list may create shock, fire, X-RAY RADIATION or 
other hazards. 
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1. Do not power on. 

1.1 Please check AC cable if connect to AC plug. 

Is true the connector don’t connect to AC plug. Please connect it. 

2.2 Please check AC cable if connect to AC power. 

Is true the AC cable don’t connect to AC power. Please connect it. 

3.3 Please check power board of fuse if broken. 

If the F1 fuse is broken, Please pull out the AC cable from AC power. Please check AC L 
power and AC N ground by multimeter. The read number is infinite, the fuse is broke, then 
look up power board if not burn out place. Is true it. Please change power board or be changed 
power board. 


2. The power on switch of green extinguish. 

2.1 The power of led(indicator light) is red light, To touch power on key when indicator light 
wink. 

Is true that the power DC output have somewhere short circuit. 

Please check connector J39,J31 .If not connector direction is wrong. 

Or the mainboard somewhere of power short circuit. 
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3. The power is normal work ,but don’t backlight. 

3.1 The indicator light work normal (green light). 

Please check Main board of transistor Q1 Collect if not has +5v voltage. 

Is true Q18 collect hasn’t +5v ,To check Q18 if fail. Or to check Q18 of base if not low. 
(Low is working, high don’t work). 

Please refer to attached sheet A circuit diagram. 

3.2 Please check backlight of connector if not it direction is wrong or the connector of wire 
compositor direction is wrong. 

3.3 To check connector panel of voltage is +24v. It’s true .Then to check of the first pin if it 
have +5V voltage. It’s true , than to check power board of +24v voltage ,It’s true. The panel 
of backlight board is fail. The change panel of backlight board. 

Please refer to attached sheet B Panel of datasheet. 

4. The screen don’t have picture But have backlight. 

4.1 To check to panel of voltage ,To check main board of bead L69 and L57 connect if not 
OK.Then check the L69 and L57 of voltage is +12v( 27 inch panel voltage is +5v, To check 
L68 and L56) . Next to check fuse FI and connector J10 if not is +12v(27 inch panel voltage 
is +5v). If isn’t please check power board of connector CON5 if has +12v( 27 inch panel 
voltage is +5v). 

4.2To check to main board +12 V voltage. To check to main board IC U35 of the first pin if 
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+5v voltage ,It’s fail. It’s low (close 0 v) working. 

The circuit diagram follow down: 

Please refer to attached sheet A circuit diagram. 

5. The remote control don’t be control. 

6.1 The check batteries of remote control if it run out of. 

6.2 To check main board of connecter J21 of wire connect fastness and the connecter of 
wire open. 

Please refer to attached sheet A circuit diagram. 

6. The sound don’t output. 

7.1 To check main board +24v voltage of connector J8 ,It’s true not +24v voltage. Then to 
to check power main +24v fail. 

Please refer to attached sheet A circuit diagram. 

7. The DTV don’t detect. 

7.1 To check mainboard of connecter J24 and DTV mainboard of connector HA1 of 
FCC wire if no connect fastness. 

Please refer to attached sheet C of DTV circuit diagram. 
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F SY 0 G 


C111 I | 47nF SYO 


l 


CRQ GND 1 R210 


Cl33 II IQOnF 


|~ SC 0 G 


C118 I | 47nF SCO 


R56 0 

-W- 




Cl 36 I I 4.7nF SOY1 


Cl37 | | IQOnF 


C140 I I IQOnF 


FROM AV BOARD 


T 

L 


Cl25 I I 47nF SY1 


CB1 INB . R214 . 


Cl41 I I IQOnF 


l 


|~ SC 1 


Cl32 I I 47nF SCI 


CBI GNDB I R217 


CR1 INB R218 . 


CK1 GNDB I R219 


Cl45 || IQOnF 


Cl46 I I IQOnF PR1+ 


C148 I I IQOnF PR1- 


FROM Tuner 


SIF 


AF 



CE70 


47UF/16V 


MPX2 


Cl 44 
15pF 
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RED+ 3 

RED- 3 

GREEN+ 3 

GREEN- 3 

BLUE+ 3 

BLUE- 3 

VGASOG 3 

VGAHSYNC# 3 
VGAVSYNC# 3 
TXD 3,7 

RXD 3,7 


VGAR IN 

VGAL IN 

VFE GND 


VGARJN 

VGAL_IN 

VFE_GND 


VFE GND 




VGA IN 





NEARLY VGA CON 


NEARLY 8202 




VGA/DVI AUDIO INPUT 
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-» IR 
-»GPIO10 
— »GPI012 
-»GPI013 
-»GPI014 
-»PWMO 
—»PWM1 
— »8202UP3_0 


F A21 


-»GPI014 

-»GPI019 

-»VCLK 

-»F_A21 

— »CCIR_V2 

-»12V 


3,15 

3 

3 

3 

1,3 

3 

3 

3 

1,3 

1,3 

3 

3 

3 

1,12 



-£=- J21 


C35 

Th 

10OOpF TV/AV ? 

C36 

1OOOpF 

MENU 3 


C37 

10OOpF VOL- a 

C38 

1OOOpF 

VOL+ r 


C39 

10OOpF CH- r 

Cl 06 

1OOOpF 

CH+ 7 


C101 

10OOpF IRR r 

C99 

1OOOpF 

LED RED q 


C53 

lOOOpEED GRE m 

Cl 24 

1OOOpF 

8202UP3 0 ii 


C52 

10OOpF POW i? 


13x1 

DIP13/P2.0 


ADC KEY & GPIO KEY KEYPAD 
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>SCL 

>SDA 

>CVBS_0 

Stv_gnd 

0>AF 

>SIF 

>ADC IN4 


1,9 

1,9 


10 

3 

1,7,9 


TUNER SIF1NTSC 4.5MHz BPF 



U59 


33uF/16V AF 


CE635 

220uF/ 


R178 

R/NC 


R179 

R/NC 


z 

ADJ/GND 

O 

c 

2 \ 

TU VCC 

L89 470uH 


+ CE618 

L/l N D/SM D/SLF7032 


C191 

20pF 


7805 


k X^f-^atsc Board #J[51 


CE620 

470uF/16V 




CB236 

O.luF 


FQ1216 : PAL 
FQ1236 : NTSC 


ADDRESS 
TUNER IF 
CO 84 


FQ1236-MK3 


o o n_i< n T 

ZZOh WO OWU.OOO [ 
[5(5zm>ww<<zzzo 


Q Q 
Z Z 
(30 




C675 

20pF 


XT 

53 


20pF 

C67( 


S' 






L/l N D/SM D/SLF7032 


FBI 4 BEAD/SMD/1206 NC 


CE625 

470uF/16V 









TV GND 


SIF1 IN 


AF1 IN 


. Z 

SCL 


SDA 


AFC 

1£L 



L93 2.2uH 

_ rvw^i _ 


LVIND/SMD/0805 


C656 

330pF 




C657 

330pF 
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CVBS1 GND 


>>SC_1_GND 
>>SY_0 

0_GND 
>>SC_0 
>>SC_0_GND 
>>CVBS_1 
>>CVBS1_GND 
OCVBS2 
>> CVBS2GND 
•>SPOUTR 


YPBPR2 R 

YPBPR2L 

YPBPR3 R 


CB3 GNDB 

CR3 INB 

CffTSNDB' ~ 


y SYR 

>>SY_L 

>>YPBPR1_L 

>>YPBPR1_R 

>>YPBPR2_R 

>>YPBPR2_L 

>> YPBPR3R 

>>YPBPR3_L 

1_INB 
1_GNDB 
>>CB1_INB 
>>CB1 GNDB 
>>CR1JNB 
>>CR1_GNDB 
2INB 
2_GNDB 
>>CB2_INB 
)>CB2_ GNDB 
OCR2JNB 
>>CR2_GNDB 
3INB 
3_GNDB 
B3_INB 
>)CB3 GNDB 
>>CR3_INB 
>> CR3GNDB 


9 

9 

9 

10 
8,10 
10 
8,10 
10 
8,10 
8 

8,10 

8 

8,10 

8 

8,10 

8 

8 

8 

8 

8 

8 


AV VIDEO/AUDIO OUT. 


YPBPR AUDIO IN. 




3 $ 


RCA2X2 AV4-8.4-13P 


SMD 

VCC 



n * 

fi YPBPR2 L 

fi YPBPR1 L 

a GNDA 

3 

? YPBPR1 R 

1 GNDA 


RCA2X2 AV4-8.4-13P 




V l 

I 
l 


l 

I 

l 


l 


_220pF ? R142 


C84 ? R143 


1 






KAWA Confidential 






Title 

AV IN 



Size 

C 

Document Number 

AKAI_MT8202_27US_LVDS_V0.0 

<Designer> 

Checked: <Checker> 

Rev 

Date: 

Thursday, April 13, 2006 

Sheet 15 

17 


21 / 116 













































































































































































































































































































AOMCLK 


AOBCLK 


AOLRCK 


MU 


SPOUTR 


AUSPR 


AUSPL 

<< 

OPOUTR 


OPOUTL 


A MUTE 

—SSa MUTE 


3 

3,9 

3,9 

3,9 


AOSDATA2 

R194 


33 

1 

AOBCLK 

R195 

VvV 

33 

2 

AOLRCK 

R96 


33 


AOMCLK 

R97 


33 


v v 


SDATA 

AOUTL 

DEM#/SCLK 

VA 

LRCK 

AGND 

MCLK 

AOUTR 


CS4334 2-Uh 
SOP8/SMD 


a AUSPLL 

7 DACVA 


_6 _ 

a AUSP 


1 



FB38 FB 

DACVA 

+ CE97 

+ CE169 

C659 

10UF/25V 

-v 10UF/25V 

=: 1uF =1 

7 J 




X/ 


X7 


CB244 

O.luF 







CB246 

O.luF 




GPIO DECRIPTION 

UP3_4 : SW SCL 
UP3_5 : SW SDA 
EROO/UP3J) :KEYPAD POWER 
ER01/UP3_1 : MAIN POWER SWITCH 
VCLK : KEPAD CH+ 

GPI019 : KEPAD CH- 

DE/GPIO : DVD IR 

CCIR_CLK : PDP USE 

CCIR_V4 : PDP USE 

GPIOO : PDP USE 

GPIOI : NO USE 

GPI02 : LVDS POWER SW 

GPI03 : DTV POWER CONTROL 

GPI04 : EEPROM WRITE PROTECT 

GPI05/TXD : 2nd UART FOR MT5351 

GPI06/RXD : 2nd UART FOR MT5351 

GPI07 : AUDIO BYPASS MUTE CONTROL 

GPI08 : SPEAKER SWITCH 

GPI09 : AUDIO MUTE 

GPIOI0 : Indicates active video at HDMI port 

GPIO11 : DVD POWER CONTROL 

GPIOI2 : AV SWITCH 

GPIOI3 : HDMI Hot Plug Detect 

GPI014 : NO USE 

GPIO[15..18] : FOR DVD CONTROL 

GPIO/PWMO : DIMMING 

GPIO/PWM1 : BACKLIGHT ON/OFF 

OUT_27Mhz/GPIO : HDMI CRYSTAL 

SDA1 : TO MT5351 l/F REQUEST 

SCL1 : TO MT5351 l/F READY 

F_A21 : KEYPAD(LED RED) 

ADCINO : KEYPAD 
ADCIN3:PDP 5VD DETECT 
ADCIN4:FOR TUNER AFC 

CCIR_V[0-3] : KEYPAD 
CCIR_V5 : AUDIO SWITCH 
CCIR_V6 : RESET DTV 
CCIR V7 : YPBPR VIDEO SWITCH 
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MT5351RA-V2 


MT5111 / MT5351 REFERENCE DESIGN - 4 LAYERS 


Rev 

History 

P# 

DATE 

RA-V1 

INITIAL VERSION 


2005/06/15 

RA-V2 

ADDED AUDIO SWITCH / REFINE POWER CIRCUIT 


2005/07/14 














BEAD/SMD/1206 



01. INDEX AND INTERFACE 

02. POWER 

03. TUNER 

04. MT5111 ASIC 

05. MT5351 ASIC 

06. MT5351 PERIPHERAL 

07. DDR MEMORY 

08. NOR FLASH / JTAG / UART 


NS : NON-STUFF 


NAME 

TYPE 

DEVICE 

+ 12V 

POWER+12V 

POWER SUPPLY 

+5V 

POWER +5V 

POWER SUPPLY 

+5V tuner 

POWER +5V 

TUNER POWER 

DV33 DM 

POWER +3V3 

MT5111 POWER 

DV18 

POWER+1V8 

MT5111 POWER 

DV33 

POWER +3V3 

MT5351 POWER 

AV33 

POWER +3V3 

MT5351 ANALOG POWER 

DV25 

POWER +2V5 

MT5351 DDR POWER 

DV12 

POWER+1V2 

MT5351 POWER 

GND 

GROUND 

GROUND 
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+12V 
2j6 +5V 
2,5,6,18 DV33 

2,3,4,5,6,7,18 GND 


4,5,|8 ORESET# 

5 REQUEST# 
5 READY# 


GLOBAL SIGNAL 


«»- 


5,b UORX << >> 

5.18 UOTX << X 

5.18 U2TX << X 

5,|8 U2RX « >; 

UART (RS232) 


VUfifU.Yf 

isreir 


fe VOR[0..7] 

6 VOG[0..7] 

6 VOB[0..7] 

6 VOPCLK 

5,8 VOHSYNC << >> vOVSYN 

5,8 VOVSYNC << >> vODE 

te VODE « » —— 

DIGITAL VIDEO OUTPUT 


fe AOIMCLK 
15 AOILRCK 
15 AOIBCK 
|5 AO1SDATA0 

b ASPDIF 


«»- 


DIGITAL AUDIO INTERFACE 


5 AUD_CTRL 


«»- 
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BEAD/SMD/0805 


9V 


=p>-' 

6H1 1 CC 


OUT 
’ VOUT 


zr 


T 

20-DIP/ pV 


BEAD/SMD/0$)5 

CB6 

'220uF/16v — *— n ImF 

C220UFI 6V/D6H1| C0603/SMD 


6Hlj~ C C 


rrr* 

I + CE32 ~~n 
^- p220uF/16v| 


POWER SUPPLY +5V FOR TUNER 


BEAD/SMD/08 05 


+ CE7 

^220uF/16v 
C220UF16V/D6H1 


CB7 

:0.1uF 

C0603/SMD 


BEAD/SMD/0805_| 


T 


CE8 

220uF/16v — 

C220UF16V/D6H1 


CB8 

IO.IuF 

C0603/SMD 


1.25 x (1+180/110) = 3.3V 

POWER SUPPLY +3V3 FOR MT5111 



CB12 

IO.IuF 

C0603/SMD 


, R0603/SMD 1.25 x (1+120/270) = 1.8V 

POWER SUPPLY +1V8 FOR MT5111 


+5V_TUNER 


T 


CE30 

!470uF/16v/NC ~ 
C220UF16V/D6H1 


06 T ( 

n 


CE31 

l470uF/16v/NC ~ 
C220UF16V/D6H1 


CB147 

:0.1uF/NC 

C0603/SMD 



CB4 

IO.IuF 

C0603/SMD 


+5V TUNER 


ro 603 /smd 1.25 x (1+180/110) = 3.3V 

POWER SUPPLY +3V3 FOR MT5351 


5,6 AV33 
5,6,7 DV25 
5,6 DV12 


1,3,4,5,6,7,8 GND 


I - CE9 

-p^220uF/16v 

C220UF16V/D6H1 


GLOBAL SIGNAL 


Hlj C 


CB9 BEAD/SMD/0805_ 
IO.IuF 
C0603/SMD 


T Z‘, 

l 


CE10 

120uF/16v = 

C220UF16V/D6H1 


CB10 

IO.IuF 

C0603/SMD 


POWER SUPPLY +3V3 FOR MT5351 (ANALOG) 


• CE13 CB13 

n220uF/16v ~~n Ii.f 

C220UF16V/D6Hl| C0603/SMD 


6H1 | C C 


BEAD/SMD/080 5 I + CE14 

%220uF/16v ~ 

, R0603/SMD | C220UF16V/D6H1 


T 22C 
C2« 


CB14 

IO.IuF 

C0603/SMD 


, ro 603 /smd 1.25 x (1+100/100) = 2.5V 

POWER SUPPLY +2V5 FOR MT5351 AND DDR 


• CE15 CB15 

^220uF/16v — ~0 1'iF 

C220UF16V/D6Hl| C0603/SMD 


6Hl| C C 


BEAD/SMD/080 5 | - GE16 

v220uF/16v 

, R0603/SMD | C220UF16V/D6H1 


05 LcE 

T 22C 
C2i 


CB16 

IO.IuF 

C0603/SMD 


* R14 

> R0603/SMD 1.25 X (1+0/100) = 1.25V 


POWER SUPPLY +1V2 FOR MT5351 


L33 CPL-0302 
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1 


Outdoor PS 
VS_splitter_+5V 
OOBOP 
NC 
RF_AGC 
NC 
AS 
SCL 
SDA 
NC 

VS_Tuner_+5V 

BroadIFOP 

IF_AGC 

Narrow_IF_OP1 

Narrow_IF_OP2 



CB17 
ZO.IuF 
C0603/SMD 


IC 

3 j 


CE17 BEAD/SMD/0805 
10uF/16v 

C10UF16V/D5H11 


+5VTUNER 

O 





R0603/SMIX R0603/SMD 


17 

NS 

R0603/SMD||| 



18 

100 

R0603/SMD|I 

TUNER 

SCLO 

09 

100 

R0603/SMD 

TUNER 

SDAO 


PORT TUNER TD1336/FGHP 


1 CB1 8 T+f. 

— 1 —n 1 iiC _ -tr 


L11 +5V_TUNER 
FB 


CB18 I + C E18 BEAD/SMD/0805 
——0.1 uF .—px10uF/16v 

| C0603/SMD I C10UF16V/D5H11 


- 

R0603/SMD 


C3 
—I— 10nF 
1 C 0603/SMD 


+5V TUNER 

Q 


B22__ 

DlO/1 % 


- 


t )/1 % 
R0603/SMD 


U9 

IN+ 

OUT+ 

IN- 

OUT- 

GND 



PORT SAW FILTER X6965D 
SIP5K/DIP 


l LI 2 
l NS 

I L/IND/SMD/0805 


fTuF- 

C0603/SMD 


IC7 

fluF - 


I C5 
-4o.iuf 


C4 

ZlnF 

C0603/SMDI C0603/SMD 


,|4 +5V_TUNER « » —— 
,8 GND « » — ^ 

GLOBAL SIGNAL 


o 


IF SAW FILTER AND AMPLIFIER 

ROUTE SYMMETRICALLY 


VCC +5V 

GND 

IN 1 

OUT 1 

IN 2 

OUT 2 

VAGC 

GND 


upc3218 

TSSOP8/SMD 


IC8 

10nF 


RF_AGC 

IF_AGC 


4 2nd_IF+ 
4 2nd_IF- 


4 TUNER_SCLO 
4 TUNER_SDAO 


TUNER SCLO 

TUNER SDAO 


TUNER INTERFACE 


C0603/SMD — 


R23 

4.7K 

R0603/SMD 
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DVDD33 



3 +5V_TUNER 

> DV33DM 

> DV18 


GLOBAL SIGNAL 


B RF_AGC 
p IF_AGC 


B TUNER_SCLO 
p TUNER_SDAO 


TUNER SCLO 

TUNER SDAO 


TUNER INTERFACE 


15 TS1DATA[0..7] 

5 TS1SYNC 
5 TS1 VALID 
15 TS1 ERROR 
p TS1CLK 

l TS INPUT 


TS1DATAI0..71 




BEAD/SMD/08051 


Ol 
I C1I 


DVDD18 DVDD18 

4 4 - 

I GB1 9 

CB22 ===0.1 UF 

— 1 —n inF r.nfina 


hiTT ( 


CB22 
B.luF 
C0603/SMD 


T CB23 T CB24 

=^0.1uF ld=0.1uF 


I CB21 

=^0.1uF 


| C0603/SMCj C0603/SMP[ C0603/SM^~C0603/SMC j C0603/SMC| C0603/SMD 

Digital 1.8V Bypass Caps 


_r'MJL 


BEAD/SMD/0805 


£ 

Ts 


CE20 
' 0uF/16v 
C10UF16V/D5H1 


4 h 

| CB28 ==( 




CB28 
B.luF 
C0603/SMD 


| C0603/SMC| C0603/SMP[ C0603/SMD[ C0603/SMC[ C0603/SMC| C 0603/S MD 

Digital 3.3V Bypass Caps 


T _r'MJL 


BEAD/SMD/0805 


5 !' CE 


_CE21 

^-t-xIOuF/Ii 
I C10UF16V/D5H' 


AVDDE 

5 

Il l CO 


CB40 
=0.1 uF 
C0603/SMD 


AVDD3 

L 


| CQ603/SMC | C0603/SMP [ C0603/SMC^~ C0603/SMC| C0603/SMD 

Analog 3.3V Bypass Caps 


BEAD/SMD/0603 


AVD[ 

A 


CB26 

B.luF 

C0603/SMD 


BEAD/SMD/0603 


AVDD5 

4.C 

=^o.r 


CB27 

:0.iuF 

C0603/SMD 


BEAD/SMD/0603 


advdd: 

^=0.1 


CB34 

IO.IuF 

C0603/SMD 


TUNER SDA1 

+5V TUNER 

r 

DV3 

DM 


R29 

R0603/SMC 

R30 

10K 

R0603/SMD 


R31 

4.7K 

R0603/SMD 

R32 

R0603/SMD 

TUNER SDA 

TUNER SCL1 

1 j 1 

-1 2N7002 

J N-MOSFET 


TUNER SCL 

3 QF2 1 

LLL 

-1 2 N7002 

J N-MOSFET 

SIF LEVEL SHIFTER l - 



0 FB6 

I_ 


BEAD/SMD/0603 


ADVDD33 2 


4- 

0.1 uF 

| C 0603/SMD 


TUNER SDA1 


TUNER SCL1 





R0603/SMD 
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I 1 


R37 

NS/560 

R0603/SMD 


C2' 

— 1 —i sr 


C2! 

£=15C 


> R40 

> NS/50 

> R0603/SMD 


DV33 

! _, 

T CB42 
0.1 uF 

| C0603/SMD 


VCC OUT - 

NC GND - 2 -| 


-^gfro- 


OSC1 

NS/74.25MHZ 

OSC/SMD/A 


«»- 


1.2,5,13 DV33 
2,5 AV33 
2,5,17 DV25 
2,5 DV12 
I 

1,2,3,4, 5,7,0 GND 


«» 


DV12 

GND 




C29 I CB44 CB45 C§46 ! CB47 CB48 0^149 ! CB50 CB51 C^52 CB53 CB54 

— pirtuF/irw 1 a 7nP —pn inF —pn ImF ' — pa 7 i.f —pn inF p~n inF 1 =p4.7uF ==0.1uF ==0.1uF —pO.luF p^O.luF 

I C0805/SMDI | C0805/SMP [ C0603/SMD[ CQ603/SMD[ C0805/SMC [ C0603/SMD[ GQ603/SMD[ C0805/SMD [ C0603/SMD [ C0603/SMC[ C0603/SMdP C0603/SMD 

~ , LEFTSIDE l | RIGHT SIDE ' , TOPSIDE 


iMq C26 C27 Ci 

OnF =J=1 nF —|—47 

I I CC 


C26_ 

C0603/SMD | C0603/SMD 


XI 

- CVIN 
TRI-STATE 
L GND 


UV33 

4 - 


CB43 
—O.luF 
| C 0603/SMD 




OXTALI 


R0603/SMD 

VCXOO 
R0603/SMD 


~^’ >V ^S/10 


C101 C' 

— 1 —iniirnnu I — 1 — A' 

£ 


C138 C140 | CB57 C183 C184 C185 C186 

.luur/iuv i _,_4.7uF ==0.1uF ==4.7uF ==0.1uF ==0.1uF ==0.1uF ==0.1uF 

C0805/SMD| | C0805/SMP[ C0603/SMD| C0805/SMD[ C0603/SMC| C0603/SMD[ C0603/SMD[ C0603/SMD* 


C1|04 Cl 79 

=F°-J uF ^=0.1 uF 

| Cu603/SMC| C0603/SMD 


BOTTOM SIDE 


f— ; — =p 

C31 | C( 

— 1 —i Hi,c/l n„ i — 1 —n 

£ 


CB66 C§67 | CB68 CB69 C^70 , CB71 CB72 C^73 , CB74 CB75 C^76 

.luur/iuv _| u.i ur _=0.1uF ==0.1uF' ==0.1 uF =J=0.1uF ~~ fl InF 1 —pn ii.F =j=0.1uF ==0.1 uF 1 =J=0.1uF —pn 1 uF ==0.1uF 

C0805/SMDI | C0603/SMP [ C0603/SMD [ Cq603/BMD [ C0603/SMC | C0603/SMP [ C0603/BMD [ C0603/SMD [ C0603/SMD [ CC)603/BMC[ C0603/SMP [ C0603/SMD| C0603/SMD 


BOTTOM SIDE 





JP2/DIP/P2.54 


H 

- CB77 

=p0.1uF 
| C 0603/SMD 


jvuuisr 

=P-‘ 

I CC 


CB78 CB79 

BEAD/SMD/0603 ~j~4.7uF ==0.1 uF 

C0805/SMDI C0603/SMD 


L0603/SMD 


C129 Cl 28 

—p O.luF —p O.luF 

I C0603/SMP| C0603/SMD 


AVDDBGKP . 


CB80 
^O.IuF 
| C 0603/SMD 


CB82 
^O.IuF 
I C 0603/SMD 


MT5351 SYSTEM EEPROM 


CB85 
=£o.iuF 
I C0603/SMD 


AVDD DMPLLO 


CB86 
=F>.1uF 
| C0603/SMD 


AVDD DMPLL 




CB87 
“O.luF 
I C 0603/SMD 


AVDD VPLL 


CB88 

=0.1uF 

C0603/SMD 


AVDD APLLt 


CB89 

=0.1uF 

C0603/SMD 


AVDD APLL( 




CB90 
“O.luF 
I C 0603/SMD 


B OSDAO << >> —r 

p OSCLO «»- 

k OSDA_MST <X y> —r 

|4 OSCL_MST «»- 

i GLOBAL SIGNAL 


p FS 

b DVDDKP 
I 

2,6 AVDDBGKP 
2,5 AVDDYKP 
2, Id AVDDRKP 
I 

2,5 AVDD_DMPLLO 
2,5 AVDD_DMPLL1 

2.5 AVDD_VPLL 

2.6 AVDD_APLL1 
2,5 AVDD_APLLO 

5 CAPVPLL 
p CAPVGND 
p APLLCAP1 
5 APLLCAPO 


ANALOG PART 


AVDDBGKP 


AVDD DMPLLO 

AVDD DMPLL1 


AVDD APLL1 

AVDD APLLO 


MEM VREF 


5 VCXOO 
5 U2CTS 
5 OIRI 


«»- 

«»- 

«»- 
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RWE# 7 RN14 . a 22x4MEM WE# 

“ -Fir: : -- 




8 


RA3 _1 . . . 9 MEM ADDR3 

RA5 ~7~ft Nja > 8 22x4 MEM ADDR5 
RAfi c ^ vv e IUIFM AnnRfi 



MEM ADDRB 


MEM ADDR2 1 p 

: s 75x. 

MEM ADDR8 s '''''' a 

MEM ADDR.7 ? 


MEM ADDR12 


MEM ADDR13 


MEM ADDR12 R64 



4 ADDR3 R68 


MEM ADDR11 


MEM CLKEN 


MEM ADDR11 R72 


MEM CLKEN R78 



RDQO 7 R M16. . a 47x4 MEM DQO 7 R M17. /v _8_75xf 

nnm 7 ' vv 7 ufu nm 7 “^ vv 


RDQ3 i ~ * p MEM DQ3 1 

RDQ4 7 K N20. . 8 47x4 MEM D04 7 

RDQ5 5 6 M 5 


RDQ7 1 g_ 

■ n-? ", . 47 MEM C 

RDQMO R57 . . v 

nn,T..!-- — 




MEM DOS' R62 ^ -..-. . 

MEM DQ8 ~FR 525^ > 8 75x< 


MEM DQ11 1 ~ C'C V/ . 7 

7~% >C C B /!»:• 
MFM non c ^ v v a 


a 47x4 MEM DQ16 7 B Nga,. 8 75x4 
v 7 ufu nni7 7 v v c 


3 

- >' ' ' _J_ 

mcm nnoi 7 v v ^ 




• _ 

3M3 R76 , 


CLOSED TO MT5351 


CLOSED TO DDR 





5 «»—^ 

«»_GND. 

GLOBAL SIGNAL 


5 RDQ[0..31] 

6 RDQS[0..3] 
6 RDQM[0..3] 

5 RA[0..13] 

6 RBA[0..1] 

5 RCLKO 

5 RCLKO# 

5 RRAS# 

5 RCAS# 

B RWE# 


1 DDRM EMORY 




. LINE LENGTH 




CLOSED TO MT5351 


CLOSED TO DDR 


RCLKO# R1 1 




-g^ 


RCLK1# R1 I 




CLOSED TO MT5351 


CLOSED TO DDR 


f Cl68 T Cl69 T CB95 T Cl71 T Cl70 T Cl80 T Cl81 T C141 T C142 T Cl 43 T Cl 44 I C145 

—~ n 1 nF —*—0 InF 1^0.luF — *— n IllF —~ n 1 llF 0 1 llF —*—0 1 llF ^=0.1uF — *— n 1 nF n InC Q 1|,F —~n 1 llF 

I C0603/SMC | C0603/SMP [ C0603/SMC | C0603/SMq C0603/SMP | C0603/SMC j C0603/SMP | C0603/SMC | C0603/SMP [ C0603/SMq | C0603/SMq | C0603/SMD 


T 

_lj_CE25 Cl 53 Cl 54 C155 C156 C157 C158 C159 C172 3 

-*'T~'n220uF/ 16V —~n IllF —*—0 1 llF 1^0.luF — *—0 Il'F 1^0.luF 0 IllF —*—0 IllF nzzO.luF 

I C220UF16V/D6H11 | C0603/SMq C0603/SMP [ C0603/SMq C0603/SMq C0603/SMP [ C0603/SMq C0603/SMP [ C0603/SMC| 


I- 


T Cl60 T Cl61 T Cl62 T Cl 63 T Cl 64 T Cl65 

—~ n iiif —*— n inF n.iuF —*— n inF — n inF — n inf 


| C0603/SMl | C0603/SMq [ C0603/SMC | C0603/SM^~ C0603/SMq [ C0603/SMq | C0603/SMP | C0603/SMC | C0603/SMP [ C0603/SM^~ C0603/SMC| C0603/SMD 


1 


CB133 Cl 67 

IO.IuF ~~~0 InF 
C0603/SMCj C0603/SMD 


BYPASS CAP. FOR TERMINATOR 
(EVERY 2 RESISTOR PUT 1 BYPASS CAP.) 


i 


1 CB125 T CB126 1 Cl 73 1 Cl74 T Cl 75 T Cl 76 T Cl77 H Cl78 

'tiuuniov —|—O.luF —|—O.luF —.—O.luF —.—O.luF —,—O.luF —.—O.luF —.—O.luF —.—O.luF 

C220UF16V/D6H11 | C0603/SMq C0603/SMP [ C0603/SMq C0603/SMq C0603/SMq C0603/SMq C0603/SMP| C0603/SMD 


BYPASS CAP. FOR DDR 



+1 V25_DDR FOR DDR TERMINATOR 
MEM VREF FOR DDR AND MT5351 VREF 


I- 


I C105 ! Cl 


Cl 07 Cl 08 Cl 09 

-u. i ur —|—u. , ur - -,-^O.IuF =F°- 1uF =F°- 1uF 

C0603/SMq C0603/SMq C0603/SMq C0603/SMD[ C0603/SMq C0603/SMD 


I Cl 82 
—j—0 IllF 

C0603/SMD 


+ CE28 
v220uF/16v 
C220UF16V/D6H11 


t CE29 
■n220dF/16v 
C220UF16V/D6H11 


ADD by Ada 
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R82 

NS/4.7K 
, R0603/SMD 
PDAO 


R83 

NS/4.7K 

R0603/SMD 

PDA1 


R85 

NS/4.7K 

R0603/SMD 


TRAP CIRCUIT 


1,2,1s 

1,2,5, 6 

+5V 

DV33 

e 

1,2,3,4,5,6,|7 

GND 

«» 

1,4,5 

ORESET# 

«» 


DV33 

GND 


GLOBAL SIGNAL 


5 POCEO# 

6 POOEO# 
6 POWE# 


' PDD[0..7] << >> —TO 

I PDA[0..22] «»- 

FLASH INTERFACE 


5 JTRST# 

6 JTDI 
|5 JTMS 
(5 JTCK 


JTAG PORT 


lj5 UORX 
1,6 UOTX 
6 U1RX 
(5 U1TX 
1,5 U2TX 
1,5 U2RX 


' R94 
4.7K 

, R0603/SMD ' 


R95 

4.7K 

R0603/SMD 



SOFTWARE DEBUG PORT 


• rioo 
4.7K 

, R0603/SMD • 


R101 

4.7K 

R0603/SMD 


FOR SOFTWARE LINK 



UART (RS232) 


5 G 

1,5 VOHSYNC 
1,5 VOVSYNC 


ft 


+5V 

_9 


+5V 

_9 
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Basic Operations & Circuit Description 


MODULE 

There are 1 pcs panel and 5 pcs PCB including 3 pcs Extension PCB, 1 pcs Timming controller board and 1 pcs Back Light board 
in the Module. 


SET 

There are 6 pcs PCBs including 1 pcs ATV Tuner board, 1 pcs keypad board, 1 pcs Remote Control Receiver board, 2 pcs L/R 
Speakers and 1 pcs Main(Video)board, 1 pcs ATSC board in the SET. 
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PCB funtion 

1. Power: 

(1) . Input voltage: AC 120V, 60Hz. 

(2) . To provide power for PCBs. 

2. Main board : To converter TV signals, S signals, AV signals, Y Pb/Cb Pr/Cr signals, DVI/HDMI signals and 
D-SUB signals to digital ones and to transmit to Control board. 

3. Control board : Dealing with the digital signal for output to panel. 

4. Extension board : Output addressing signals. 

5. ATV Tuner Board : To convert TV RF signal to video and SIF audio signal to Main board. 

6. ATSC Board : Receiver and converter ATSC TV signal to transmit to main board. 
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PCB failure analysis 


1. CONTROL : a. Abnormal noise on screen, b. No picture. 

2. MAIN : a. Lacking color, Bad color scale. 

b. No voice. (Make sure status: Mute / Internal, External speaker) 

c. No picture but with signals output, OSD and back light. 

d. Abnormal noise on screen. 

3. POWER : NO picture, no power output. 

4. Back Light: a. No picture. 

b. Flash on screen. 

c. Darker picture with signals. 

5. ATV Tuner: a. No ATV Noise 

b. No ATV signals 

6. ATSC: a No ATSC TV signal 
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Main 1C Specifications 


- M13S128168A (ESMT) 

2M x 16 Bitx4 Banks Double Data Rate SDRAW 

- MT5111CE 

Single-Chip HDTV/CATV Demodulator 

- MT5351 

MT5351 is a DTV Backend Decoder SOC which support flexible transport demux, 

HD MPEG-2 video decoder, MPEG1,2, MP3, AC3 audio decoder, HDTV encoder. 

MT5351 is powered by ARM 926EJ with 16K 1-Cache and 16K D-Cache. It can support 
64Mb to 1Gb DDR DRAM devices with configurable 32/64 bit data bus interface. 

- MT8202 

MT8202G is a highly integrated Single-Chip for LCD TV supporting video input and output 
format up to HDTV. It includes 3D comb filter TV decoder to retrieve the best image from 
popular composite signals. 

- MT8293 

HDMI PanelLink Cinema Receiver 

- R2S15102NP 

Digital Power Amplifier R2S15102NP 

- WM8776 

24-bit, 192kHz Stereo CODEC with 5 Channel I/P Multiplexer 
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MT5111CE 




Single-Chip HDTV/CATMlPemodulator 




r . jPC 
* si if f I 

Key Featyrefp | | f j 


If * 






£ 




$ 


§ $ k ••• 
jji S : - 




i|Complia|t with ATSCijjdigital television standard 
Supports; SCTE DVS|)31 and ITU J.83 Annex B digital ( 

•**, ijjj •Sf**y *,*'% S-t ,*jV *'.y % ,j'<; v* **' 

Accepts direct : F (44 MHz.or43.75MHz) and low IF (5.38MHz) 

: 0.5Vpp to 


' ■ 

■j. . » •. 


■ | (Sompehsate echo up to -5 to +47us raqge forlteiiestrial Fln>TVf 
iii reception 0 | $ 1 jf||| § | | 


On-chip PLL clock gj||erai||n 


MVf 

ft} 


MPEG-2 transport stream output in parallel or serial format 

Qh-chip error rate estimators for TS packets, TCM decoder, and 
equalizer A 

EIA/CEA-909 antenna interface | .. 

Controlled by l 2 C interface f 



100-LQFP package 


Ldad Free 

i h rn 

11 $ ii I § | 

9 1 if 1; 8 !> f-i 

t if s; ij £ 


£• v 

£ f 

ii,. i 

* & ^ | 
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Functional Block Diagram 




AGC.RF 

AGCJF 


I 


, J>:'On-Chfei lit 

fc-P M 


ATS&CATVjJ : |_j | i^TS(|t:A$ 

Dai#jdulato& il * Ffec Decoder 

jjft ;.|Tf -j-; <: cp'-.j. 


■i i| 1 i i I 11 11 

n fl t fI #1 |$ 

I 09 11 j f i j r ) 'ii 11' 


-if— >£lA/CEArjji09 : |j| 


iii ill!*' 


P Tuner l 2 C Bus 


Figure 1: Mill 1 


General Descriptiorjflj jf 11 



MT51F1CE is aifuiily integrated single-chip 8-VSB and 64/256-QAM 
demodulator. The chip is designed specifically for the digital terrestrial HDTV and 
CATV receivers, and is fully compliant with ATSC A/53, SCTE DVS-031, and ITU 
J.83 Annex B standards. - % 

MT5111CE includes a 10-bit A/D converter, 8-VSB/QAM demodulator, TCM 


Correction decoder: Moreover, an internal controller dandles the acquisition and 
tracking to ensure the best redeiving performance, the internal controller 

ft t'l 9 9 -j' $ g S & ft' 


ft a E 


commumea 


and also [provides Jirect/cdntrol to the RF tuner via the second l2C-compatible 
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interface. 


:j:/ $ 


MT5111CE accepts either the direct IF signals centered at 44MHz or 

43.75MHz, or the low IF signals 

I 


lllialso 


the incoming IF signal can; 
applications. An-'On-chip progr| 

hl if 



gain-controlled amplifier is designed to 


provide sufficient signal amplitude when the received RF. signal is weak. The IF 


signal is first sampled]!^ a 1 0-bit A/Dconverter. Afterward, the digitized samples 
are further processed for; adjacent channel interference rejection. 

MT5111CE measures the power level of the digitize.d;?equencp, and feeds 
the control voltages back to the RF tuner and the IF amplifier respectively. The 
control voltages are converted to analog sighals|hrot|h the on-chip 1-bit sigma- 
delta D/A converters plus the |tclfp jl-C low-p|ss filers. The automatic gain 
control keeps the received poMfer at & desired lejvel and mpximikbs the 
received SNR. ; |g| {p J | |f§. IpPp I f|^|f I 3 f 

The carrier frequency offset and symbol firhing offset are both estimated and 
compensated by a fully digital synchronizer. The synchronizer also controls the 
rate conversion in the digital re-sampling device by estimating the sampling 
frequencypfset. All synchronization in MT5111CE are integrated in digital circuits, 
no external VCXO is required. | T 1 ] 

The equalizer is adopted; to cancel the effect of multi-path fading channel 

t|ij* i-ps iff iff fj-pic. f-ij 

during signal propagation, in the air or over cable networks.The equalizer is not 

only capable of acquiring correct coefficients Combination byispecified adaptive 

'- y 

algorithms,: but also programmable to different configurations for various channel 

H- U ffi “ s •:?! k k &t.ik k 

condition!. 


ir-fl m 

e m 


I 


I m 


j> if ;.f if: •];)■' 

Thefollqwing FEC decoder corrects most of the errors by the concatenation 


1 ■ — 
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of TCM and Reed-Solomon decoders. For CATV reception, MT5111CE detects 
and aligns de-puncturing timing of the received sequence. The timing | 

synchronization is also automatically performed to lock the FEC frames. The onf 

^jp|| fjp | f I :f' A; f• Jp If f : 

chip error rate estimator can simultaneously monitor the receiving qualities at the 

|f if ? iSS, -|l v f ii M I W : i: : H $ S' fcf 1 * 

three stages: equalizer output, TCM decoder, and transport stream packets. The 
chip finally outputs! the decoded MPEG-2 packets in either the serial or parallel 
transport stream format! | f | $ | | | * 


In addition td: theldemodulatiph of HDTV signal, MT5111CE also provides the 
capability to remove the NTSC co-channel interference. To achieves the best 
reception condition, an antenna interface compliant withEiA/CEEA-909 is 
designed to control the antenna parameters. f : 1 f 

MT5111CE is designed wifi eficifnt rpechalhisms of pdwen:savirig. When 
configured to enter the sleep mode by the system host, it can imm d liately turn off 
almost all embedded hardwareiexcept the on-chip controller to reducb the power 
consumption. Resuming from sleep mode is also triggered by the system host. 
Upon returning td the operation/mode Jthe chip will try to re-acquire the DTV 
signal automatically, f 
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P up O u t 


NC 8 

i; ' NC 9 

—jr-ji _1_I_Avnn_m 

W 
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AVDD 12 
NC 13 
NC 14 
ADVDD3.3 15 
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Pin Description 


ill. 


Signal Name 


Pin No 


!/G:i 


| '.Description 


Transport Stream 


TSDATA[7:0] 

PF 

HU 

f° 

is dltai|u^|ut § I f f | £ | I r "' 

TSSYNC !£ g 


IS# ; 

mi 

7S packet start signal g i; 

TSVAL || ;f 


1 $3 i 

MSM 

IS output valid signal § f| .if ffif 

TSCLK II | 


| 37 : | 

o 


TSERR 1| | 


1 Ifl 1 

° 

Vpacket drror: indjcat&r 


Analog Signal 


IN+ | | f i 

m 

i^E9!:9 B 

mm 

Aniiilg differential IF input 

IN- I I f 5 


f ;8i 1 

u 

REFTOP | | if f; 

m 

is 

Mim 

ADC reference top voltage. Decouple with a capacitor to AVSS 

REFBOT Jf 11 | 

m 

1:86 W ‘" 

0 

ADC reference bottom voltage. Decouple with §j capacitor to AVSS 


fwiaKkll-' 3S .7>; 

o 

ADC common mode voltage jgHli, K f 


ANTIF | | 62 | O |CEA-909 Antf nna Cfontrol l$ferfac'j| fj||| §j | 


Clock Generation Jf fH If If 1 111? If if j 

1 


97 

mm 

j?5IV|£fz cryitSi input J - - f ? 

| 
t if 

XTAL2 

96 | 



j 0 III §§ 11 i § i 

II? 

BBi 

...: 47 .1; 

mm 

Hdst processor sejfal clocji input, jf volt campltibli 

f.......... 



m 

FjiBst prodfessSf sefjal datafpin, 5Jjdltpeomiatifle 


TUNER_CLK Jf 

69:.iff |f 

go f 

fffiier seMIcIpckldutput, ^volt i&mpatibii ^ $ 


BUM 

Hal 

: ti||er sfffH dita §im, 5 vof§|gj§f>atiife , r : 




H§H 

IF iAGCfoutputl | W '§• 


RF_AGC If , 

isS 3i f |7| Hlfri* 

l|o|| 


RESET 

;» i §4i i 

pi 1 :|j 

Poviierifeset pin, low active 

SAO f' 

■man 

mm 

Chip'slave address selection pin, tie to VDD3.3 or DGND 


IS# I 

mam 

Chip slave address selection pin, tie to VDD3.3 or DGND 


Power Supply f 


VDD3.3 S 

17,26'f5,42, 

52,60,70 

P 

Digital power supply, tie to 3.3V 

VDD1.8 

18,30,40,45, 

55,64,75 

P 

Digital power;Supply, tie to 1.8V 

DGND 

16,19,27,31, 

36,41,43,46,51,56, 

61,63,65,71,74,f!H;. 

IP 

Digital ground, tiejg:digi|iil§'oiifid plane ff*pp| 

AVDD 

3,10,12,80,83j9:i, : 1;f:: 
92,93,99.; Iff 

p ;; 
■»$ 

pjnaloef^gW|r slpplys tteto,,3.3V | I |1 If 

AVSS j| 

I 7,11,79,85,8^94, i 
if 95,98,100 B 

m a 

~ ifj i:c J-' ;i;i jjjj ' |ij l . 

Ahalog ground, tie tafanalog ground plane ffff 

ADVDD3.3 §§ 

i| % i5,76 1; 

Ff 

Digital powgr supply! for an|ioifi^t|ipdhent, tie to 3.3V 

AVDD1.8 |f| 

Si |f -if 90 | ■ | 

pi( 

Hgitel pwv|r HippIffc^fSfTilog'component, tie to 1.8V 


Others 


k: 3: 


NC 


iff t,2,4,5,6,8,9fl3,14S 


ft ;20,21 f;49,50,53,54ji 


if ;!57,58,59,77if78,84: 

i 7 p| 


pot SBnnected 
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Symbol 


g gm 

JH: # |ltf f 1 

Recommended Operating Condition f Iff I 

Description f f I f 1 flfi j 


C|ip Jiiinctjpri Temperature I § If i 


1.8V Digital Core Po|ver §ppply Voltage 


3.3V Analog Rower if uppiy Voltage $ 


VDD3.3 3.3V Digitfl l(|i Power Supply Voltage 


AVDD1.8; : 1,8V Analog POwer Supply Voltage 
VIHI |?i Digital Input High Voltage 


VI li; I? Digital Input Low Voltage k -|F : ; u :; 

Table 2: Recommend Operating Condition T 






I .1 ;! 


Typical Current and Power:Disslpation|(ASTCiiyibde) 








P_VDD1.8 1,8V Digital Core Power Dissipation 


P_AVDD 3.3V Analog Poi/yer dissipation 


P_VDD3.3 3.3V Digital 10 Pbwer Qigsipation 
P_AVDD1 (S 8 1||8V Analog Power Dissipation 
P_Total!t 





iimable 31: Typical Current,andlPower Dissipation (ATSC Mode 
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Description s 


_VDD1.8 1,8V Digital Core Pow er- Supply Current:,. 


I AVDD 


LVDD3.3 

3.3V;Qigital I/O Power Supply Current 

LAVDD1.8 


P_VDD1 8 


p_avDd 

3.3VrAnajog Power Dissipation \ 

P ,,VDD3.3; 

3.3V| Digital :10 Pov^er Dissipation 




i Total Power Dissipation (Sleep Mode) t 
Table 4: Typical Current andiPower Dissipatfon (QAM Mode)! 




life, f- 


|| jj| 

M\ t #1 


t % '< 

;$ tel iy, 


1 1 11 I 
| 11 I | 


;‘r I I I 

; ; ; j 

& IP I § § -1 

I,! IV 




g if 1 

I 1 J!:! 

I | g 

•*> 

• J- lv: 


j| 

IP 
















■& . 


MT8293 is a ilijow-^st, Ifully WDMI-cImplianf 
receiver that fits directly into;home theater products 
such as LCD TVs; plasma TVs and HDTVs. The 
receiver is capable of supporting} bgbdwidths up;to 
165MHz and video .resolutibns ibp 'Ho 108j|§ i 4Snd‘® 
UXGA. The MT8293 supportf tile DVDpbdio 
standard, including 7 1- silfrouffd a||lio at 96kHz 
and stereo audio at 192kHzf I 

The built-in High-Bandwidth Digital Content 
Protection (HDSp) decryption engine secures the 
digital link for transmission of valuable high-definitign 
video and audio.Built-in HDCP self-test |§engj|e J 
simplifies manufacturing testing. |§f $ J? 

FEATHRES 


Industry-Standard | 

■ HDMI1.1 | 

■ DVI 1.0 § 

■ EIA/CEA-861B ||I1 

■ HDCP 1.1 IT 




Digital Video Output .J s 

■ Integrated PangILink Core 

■ Supports DTV:: 

(480i/576i/480p/576p/720p/1080i/1080p) and PC 
(VGA/XGA/SXGA/UXGA) resolution up to 165MHz 
(using dual edge to transmit video data for pixel 
clock over 112MHz) 

■ Flexible digital video interface * 

■ 24-bit RGB/YCbCr 4:4:4 jjT A 

m ir Kir vrwrvvt-oo K # 'a 


v.>. . -.j i;... ;;;■ •; 

8-bit YcbCr 4(2:2 (ITU-R BT.656) f | 


■ " Supports: high-end audio including DVD-Audio 
| f , | y JMiP-192kHz or 

| !■ :.r78-ch. 32-96kHz 

;■>IS Programmable 3-wire output supports numerous 
low-cost I2S audio DACs 

■ Supports IEC60958 2-channel PCM 

* Capable of carrying IEC61937 compressed audio 
(Dolby Digital, DTS, etc.) 

rflfef 7 

Content Protection 7 

X3- . is'; K -:j 

■ | Integrated pDCptBipherfenglne 

■ S External EEPROMTor encrypt HDCP keys 

■ j| Builfin HDijPgselffieit || |f 

■ f Decrypts b|f ffyidib fhdilaidio 

SysterriOperation 

f Re|ister-gfo|farrijjiat>le \|}a slave I2C interface 
41 Aute|yid§l> n#deP K if 
€ Aut(^|||iio mode . J' 

ft Flexible interrupt registers with interrupt pin 

Power Management 

■ 1.8V core provides low-power operation 

■ Flexible power-down modes 

Outline 

■ 128-pin QFP package 


4 convertE 

jiLifL-ffi. * 


Digital Audio Output f 

■ Industry-starigard^/PSfifand 3-wire output 
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CGND18 85 
CVCC18 88 
MUTE 87 
10VCC33 68 
I0GND33 69 
SPDIF 70 
SD3 '■.7:1 
SD2 72 
SD1 73 
SDO 74 
WS 75 
SCK 76 
, IQVCC33 7? 
IOGND33 78 
MCLK 79 
CGND18 80 
CVCC18 81 
AUUPVUUiy 02 

AJJDPGNG 83 
XTALOUT 84 
JCT/VLIN 85 
KTALVCC 86 
REGVGC 87 
RSVTJL 88 
RESET# 80 
SCDT 90 
. INT 01 
QE23 92 
QE22 93 
QE21 94 

.QE20 95 

QE19 96 


32 : .GPi03 £ 
3ipibC33 
30 loGND33 
29 GPI04 
28 GPIG5 
27 GPI06 
26 GPio? 

25 CGND18 
24 CVCC18 
23 GPIG8 
22 GPfoe 
,21 GPIG10 
5i) GPIG11 
39 IOVCC33 
m 100ND3f 
■1| GEUofSgji 

‘ijj 

" 1 | GBp14g 
ljl GjffOISp 
l| c|’ndi|: 
ij c§ccii! 
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Item 

Symbol 

Pin # 

Type 

f .Description 1: | | || 0 



1 

DDC I2C clock, 5V tolerance 

I/O 

DDC I2C data, 5V tolerance ... $ Jlt| 

f J |f 

$ m jiji&Sf ffl !$* 

,, 1 

a jsa. i a; ;i:;W ;s a 

Configuration I2C dock :j 

S IS it ■&’ 8ii;P' 
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Item Symbol 


12 PWR5V 

13 RSVDL 


RSVD 
NC §| 

NC ;! : ;l 

OSC IN I 
SOG IN ;§ 


CEN 


£ | MT8293 
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Description 











No.oorinecf 


Oscillator input, External in 


SOG input, External 







O |i2S :Word Select output'' 


I2S serial data output 


0 

I2S serial data output 

0 

I2S serial data output .... J§|i. 

0 

•'it ...... p 

I2S serial data output:;. * 

f : #‘l! ;;; || | fg:|fi 



Mute audio output 


GPIOO 


GPIOl 

GPI02 
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Item 

Symbol 

8 

QE3 

9 

QE4 

10 

QE5 

11 

QE6 || 

12 

QE7 || 

13 

QE8 | | 

14 

QE9 | | 

15 

QE10 : 

16 


17 

QE12 

18 

QE13 

19 

QE14 

20 

QE15 

21 

QE16 

22 

QE17 

23 

QE18 

24 

QE19 

25 

QE20 | 
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&& I § l 
X? mW | I' | | 

:iX I I 

MT8202 is a highly integrated single chip for LCD 

TV supporting video input and output formlt up/to/ 
HDTV. It includes! 3D comb filter rfV decoder S;to : 
retrieve the besl /image from jfopi§lar coj/nposite) 
signals. Embedded HpTV/^GAil decoders ; let the :: 
high bandwidth input signals perfectly reprbidiiiced. 
24/16/8 bits digital port may accept all kinds of 
external digital:! input; video source. New 2 nd 
generation advanced motion adaptive de-interlacer 
converts accordingly' the interlace video into 
progressive orte with overlay of a 2D Graphic 
processor. Advanced full function color processing 
with fully 10-bit path provides high quality video 
contents. Independent two Flexible scalers§|>rovj$le,| 
wide adoption to various LCD panels for- two of 
different video sourcesjafefhe same time. Itl |>n-c|i$' 
audio processor decacfoPanalog signals frbrfi tuner 
with lip sync control, delivering; high quality 
post-processed sound effect to customers. Qn-chip ; 
microprocessor reduces the /system /and / 

shortens the schedule ;: of : :UI design by high level C j; 
program. MT8202 Spa bost-effective§ and; /high i 
performance HDTV£ready:/ solution t<f LCfb if TV 
manufactures. | | I | if ii<; " 

FEATURES 

■ Video Input 

■ Support fully programmable 8 Composite/SV input 
pins 

■ Support 2 Component inputs with SDTVTorrfiat & 
HDTV 480p/720p/1080i format 

* Support 1 VGA input-up to SXGA | '§ 

(1280x1024x75Hz) including SOG signa s j | 1 

■ Support DVI 24;bit RGB digital input 

■ Support CCIR-foiO/GOI digital input f I : :Tv: ! 

M * ir 1 > *' J? 1 

■ TV decoder ;p M § * 3 $ ;>■ f j si: P 

■ Full 10-bit data pathitdienhance tho video .. 
resolution and reduce/digital truncation crrors-T!'' 

■ Support PALS(B,<$,ri,R,M,N,l,Nc),/PAL(Ncj, PAL, 
NTSC, NTSC-4 43, SE-CAM 1 

• Automatic Li|na/^iroi|pgain control 


HDTV-Ready LCD TV Chip 


, : S | | :/f § :/| £ || : p * 

;!i‘i •? 7: ££ fo 

?■ k Automatic TV standard detection 

■ 2 Tld generation NTSC/PAL Motion Adaptive 3D 
.!:: Gbrnt/liilter with huge improvement 

If Motion Adaptive 3D Noise Reduction 

■ VBI decoder for Closed-Caption/XDS/ 

T eletext/WSS/VPS 

■ High speed advanced Jeletext/Closed-Caption 
drawing engine directlgon OSD plane 

■ Macrovisiqn detections! 

■ Adjusta6%i? or izontal delay far combination of 
i! SCART Coiiriposite/R.GB input 

Video Processor 1 

■ f Fully 10-bit;prgcessiij! to enlianco the video 
:f quality 0 L :;i |f S/ill 

■ if Ad\||nced jifefh tcfie!pndj:|blor processing 
*| Gar|ma/a|ti-GanirnS correction 

# Ad\§)nce<|?Cd!or ifansient Improvement (CTI) 

| 2D leak ing I " J 

ft Advanced horizontal/vepical sharpness 
§ Saturation/hue adjustrffent 

■ Brightness and contrast adjustment 

* Black level extender 

■ White peak level limiter 

■ Adaptive Luma/Chroma management 

■ Automatic detect film or video source 

■ 3:212:2 pull down spurisl.detection 

■ 2 nd generation ^dy'a.hbe'l Motion adaptive 
dc-interlacing S |f | 

•A Arbftraryiratib vertical/horizontal scaling of video, 
from 1/32X to 32X 

Advanced linear and non-linear Panorama scaling 
: • | P fogr ammablo. Zoom viewer 

■ T Progr/essivo/ scan output 

■ | F?icture-imP/|cttire (PiP) 

■ Picture Oi.t Picture (POP) 

« Advanced dithering processing for LCD display 
with 6/8/10 bit output 

■ Frame rate conversion, 50Hz to 75Hz 
Audio DSP 

■ Support BTSC/EIAJ/A2/N1CAM decode 

■ Stereo demodulation, SAP demodulation 
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Noise reduction 

Mode selection (Main/SAP/Stereo) 

Pink noise and white noise generator 
Equalizer 

Sub-woofer/Bass enhancement 
Noise auto mute 

3D surround processinyfinblude virtual sun 
Audio and video lip synchronisation 
Support Reverberation 

Audio Input/Output 

■ Decode audio AF from Tuner;; ’i| 

■ 2 channel audio. L/R digital lirfe in'f. 

■ 7.1-channel slaVe^igitqSine in t] 

■ Including full 7f..1-channels digital output, 2- 
channel bypass and 2-|hannel headphone output 

■ Embedded 3 internal DAC output 


i 


$ 


| ,| 
; 


DRAM Controller 

■ Supports up to 32M-byte SDR/DDR DRAM :;i: 

■ Supports 2x16 bit SDR/DDR bus interface^ | 

• Build in a DRAM interface programmableiclock to 

optimize the DRAM performance $8 

■ Programmable DRAMiaccess cycle and tefresh: ;] 
cycle timings ip"~ 

■ Support 3.3/2.5-Volt SDR/DDR Interface _ 


if! 




Video Output |f 

* TV pattern generator for testing | 

• Interlaced 50Hz : to 120Rz ! ff 

■ Support up to 1366 horizontal.points! 

■ 6/8/10-bit singl^channel or 6/8/10-bft dual channel 
LVDS output § 

■ Support video futput mirror and upside down 


■: # 


MTK CONEIDENTIAL, NO DISCLOSURE 

| Jg ff | 

■ Ernbedded Two backend RGB domain OSD 
planes and one YUV domain OSD ..£ | 

■ SupportiText/Bltmap decoder.? I 

> . .Support line/rectangie/gradienf filji 

if? ' Support bitbit . § | § J 

f Support color Key function § 

■ Support Clip Mask 1 

> : SUpport.Alpha blending with video output 
! 6S535/256/i;6/4/2-color bitmap format OSD, 

-■ : Autcfjlpjic vertical scrolling of OSD image 

■ i; Support OSD mirror and upside down 


Host Micro controller 

Turbo 8032 micro controller 
Built-in internal 373 and 8-bit programmable lower 
addressjuprt ff 

2048-bf§i|j[:pn-chip RAM, ,£ 


| Supports 5/|.3-Voijt. FLASHiinterface 
:f; Supports pdwer-dgwombde 
k Supports additional seripi port 
| IR control serial input; if if 


source 

communication g ;:f 
Support ? PWM output ;f 
Suppp.rt:bDC2Bi/DDC2B/DDC1/DDCCI 
Prog'rahnmable GPIO setting for complex external 
f device control 

Outline 

■ 388-pin BGA package 
• Lead Free 

■ 3.3/2.5/1.8-Volt operating voltages 

■ 0.18um process * Jill, 


2D-Graphic/3 OSD processor 


m 

nrfr 

ill 

•’j 3* 

:i Si 
■ S 
: fii i 
(■& ■; 

4 $ 


ft* 

ff. 


% 




:::: 

SB 


lH 

•V 


1 a 
| !*• 


:: X £ I 

;f i M 
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•> :••• j* 

DSP handle audio decoding as well as computing intensive jobs. The downloadable micro code eniabios fast function 
convergence for various audio standards in the world. tFf | ji; | 

•:> ji .;Xvy' it ;jf:' :;••• £ £?* ..•iv; $ 

Advanced DSP engine supports full functions of sound effects. .F|. i .T ji; lit ,flirt | 


g |ll 

9 i ? ft Bf 
s pf s „ 

11 3 


is f 

& f' I $ 

;i ¥ ¥■■! s 

;Sf S $ 


MDDi/Scaler „ # § t A 

rpi $ f 

MDDi is MTK proprietary de-inlerlacirig to(;hnology.i2" ,J genernlioi 


MDDi is MTK proprietary dejintSitabihgjtecftnologya2" generation MDDi solution provides improved low angle processing and 
more accurate motipp detectiorffor allijhterlace sources. The techniques reduce:jagged; : edges andibrdken images. The MDDi 
engine supports ooth Main and Stib channel SDTf inputs or one channel 1080ihigh.quality de-interlacing. 

t- _¥i -S itlFi r . ... >1 . ~ ~ . , :: 


With MDDi and high quality scaler, IVLT8202 guarantee-jail inpLit format could be translated to output format with best video 
quality for motion and still pictures. F F p| Jf ji; 


Color/Gamma 


MT8202 includes|jad|ancted cjiflor Management function to allow user to improyglyideo qual|y with lT fully flexibility. With 
contrast/hue/satur|tid|/G|mmd/anti-Gamma/flesh tone function, MT8202 deliver t|p||st video qjfaljty vyijth vivid color. 

Advanced dither fijncfibn support 6/8/10-bit video output for any kinds of display |ftit (L-PjDpBlSb, |r|"). f 




On-chip Turbo8032 provide the most cost effective 
speed up the system designsignificantly. $• 


development ^environment for systemi house;; jWell-proven F/W could 


2D-G/OSD 


i jfj| 


On-chip graphic enginegdraw bitmap fSD arrtijja^e thert|iinfo DR$MgOSD read data from DR§M and display on screen. 
With 2D-G and OSD. T||jgfo||Eitin|- power rq|pf^e|t of||z§ will b| ilinimized. :;s " 
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MT5351 

Jpfe $ g i:it If 

Dfr&Badkend DddbdetSOC 


MediaTek MT5351 is a DTV Backend Decoder SOG which support flexible transport demux, 
HD MPEG-2 video decoder, JPEG decoder, MPEG1.2, MP3; AC3 audio decoder, HD TV 
encoder. The MT5351 enables consumer electronics manufactures to build high quality, 
feature-rich DTV, STB or : otherihome entertainment audio/video device. 

World-Leading technology: HW support worldwide major broadcast network and CA 
standards, includeATSG, DVB, OpenCable, DirectTV, MHP. 

Rich FeatureTor high valtie prbduct: To enrich the feature of DTV, the MT5351 
support 1394-5G component to external DVHS. Dual display, PI|7POP and quad pictures 
provide user a whole new viewing experience. ill 

Credible Audio/Video Quality: The MT5351. use.|;advanced|motion^adaptive de-interlace 
algorithm to achieve the best movie/video playback, The embedded 4X over-sample video 
DAC could generate very fine display s qual|ty. Also, the audicfSD slitfoiihd add equalizer 
provide professional entertainment J§ |! 


MM —MT5351- 


TV 


D ^j F§sh llfot 


| CVBSf S, 
Component 
Audio DAC 


DTV System Use MT5351 


MT5351AG 1C Top View: 

DDDD-B##f| I DDDD;'DateSode 
L L L L L £j Subcontractor Code 

f T..LLLL: Lot Number 


1. Flexible Demuxer f 

2. Dual HD MPEG2 Video Decoder 
3 Dual MPEG1,2, MP3, AC3 Audio 

decode 

4. Dual Display 

5. PIP/POP/Quad Mode 

6. IEEE1394-5C 

7. POD/DVB-CI 


Application: 

1. DTV 

2. Set-top Box 

3. DTV Recorder 

4. Horde Media Center 
Order Information: 
MT5351AG -> one HD decoder 
MT5351CG -> two HD decoder 
All Package are Lead Free 
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General Feature List 

a Host CPU 

ARM 926EJ 

16K 1-Cache and 16KJgl 


MTK CONFIDENTIAL, N&DISCLOSURE 


ip 


SB 


#1 


r, ■ ■ ''' ■ 


8K Data TCM and JkH 
JTAG ICE interface;; 
Watch Dog timers 



: 


HI 


Support Gli p; ; 
'3|/2| 

; Arbitrary |afip : vehidi 



seulingof video, 


i 


Transport Demuxer : 

■ Support 3 independent transport stream inputs;; 

■ Support senat;/ .parallei Interface for each transport 
stream input, S $ ]§ f ;|i f| 

■ Support ATSC. DVB, add MPEG2 transport 
stream inputs;.;. 

* Programmable syhc detection. 

■ Support DES/3-DES de-scramble 

■ 96 PID filter and128 section filters. 

■ Support TS recording via IEEE1394 interface 




MPEG2 Decoder 

■ Support dual MREQlfl-ID decoder or upfttjfS 

decoder IpF?"" ,, .g, f f f' 1 "' 1 

* Complaint to MP@ML, MP@Hp .and MPEGfl i 
video standards® § J§ 

JPEG Decoder ||*lll Jf || | 

■ Decode Base-lipe ? or pr|gre|si|e JPEp file ||1 


lorizontal see 

frorri.' 1/15X to 16X 
Support.Edge preserve: 
Sup|ort:jiorizpntai edge enhancement 
Su p potto uad-Picture 


Main Display 

* Mixing two video and three OSD and hardware 
cursor ;f 

Contrasttgrightness adjustment 
Gammgt^rrection I 
|| Picturt?-in-l|icture..(Plf§ };■ 

| Pictujrb-OutVPidture. (POP) | 

;T: a o i a bh irrntiL i -t h t 


I 


2D Graphics | | J fj f 

* Support multiplf color rinpdes 

■ Point, horizontfj/verticalitne primitive drawing 

■ Rectangle fill afld gradient fill functions 

■ Bitblt with transparent, alpha blending, alpha 
composition and stretch 

■ Font rendering by color expansion 

* Support clip masks ffl 

■ YCbCr to RGB color .space transfe® 


I 48Ci/576i/4^6p/576p/726p/1b80i output 


■ Auxiliary Display. 

I ■§ Miking one§vi|eo and onb : OSD 
| ■§ 480i/576i output ||f 

" i TV Encode! £ 

| | Support NTSC M/N, PAL M/N/B/D/G/H/l 
Macrovision Rev 7.1.Lt 

■ CGMS/WSS 

■ Closed Captioning 

* Six 12-bit video DACs for CVBS, S-video or 
RGB/YPbPr output 

■ Digital Video Interface 

| ■ Support SAV/eAV : § i 

■ Support 8/16 for S D/HD digital video input 

* Support 8/1 b/24 bits digital output for main display 

.•;'n utiL • 


I 

$ 


o color mode fflk, 


OSD Display ||. 

• 3 linking list Cffbs 

• OSD scaling with arbitrary ratio frctm 1/2x to 2x 
■ Square size, 32X32 Or 64x84 pixel 

cursor | | | 

sf PJ g •;? K 


;> -I Support 8 b 
DRAMI Coritrolj 


ifs digital output for aux display 


eh;:;' 


■ | Supports 6.4Mb to 1Gb DDR DRAM devices 

■ s Configurable 3-2/64 bit data bus interface 

■ SupportODR266, DDR333, DDR400 JEDEC 
specification compliant SDRAM 

Peripheral Bus Interface 

■ Support NOR/NAND flash 

■ Support CableCard host control bus 

Audio 


hardware, 

::: £ 


4 


Video Processing | 


i 11 


Advanced Mbtiortadap.tiv.e de-interlace on SDTV 
resolution 


if 


rh-i 
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Electrical Characteristics 


Absolute Maximum Rating 




■ 
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11 


Symbol 



BHi 


’ j ; 

1 i M 


1 nit 


IOVDD 

CVDD ‘ 

AVDD 

RVDD 

VIN(3.3V) 

VIN(5V tolerance) 

Vout 

Ts 

Ta 


1 1 

l.fjV supjply voltage 

Jf ill' A s 

Analog supply voltage, 

Tj.’j' ij: ! 

DJDR supply vo&gef 


Iif ut f 0%ge(3.|pD) W 
Ipput |/olt$ge(5 Vtolerance 10) 
C|utpul Voltage 
Storage Temperature 
Ambient Temperature 


1 














ImBmm 




IOVDD 

CVDD 

AVDD 

VIH(3.3V) 

VIL(3.3V) 

VOH(3.3V) 

VOL(3.3V) 

VIH(3/5V) 

VIL(3/5V) 

VOH(3/5V) 

VOL(3/5V) 

Tj 

PD(estimate) 

Pdown 


3.3V; supply voltage 
1,2V supply voltage 
Analog supply voltage 
3.3V input voltage high 
3.3V inputyoltiige low 
3.3V output voltage high 
3.3V output voltage low 
3/5V tolerance input voltage high 
3/5V tolerance input voltage low 
3/5V tolerance output voltage;high 
3/5.V tolerance output vbltage low 1 

Prl $ .-j-o:. j;:o $ jjajfc. |j 

Junttion operation tem)iti;dt ^gj i | 
Powerdissapation | | f | 

Powbrilown rnode 


2.4 

!i 

2.4 

-40 


■ ; IT: 


> i;T 
gi 

n:' 

v' 

25 

1.5 

2 


0.4 

jfgi 


I 


0.8 

0.4 

125 


V 

V 

V 

V 
C 
W 
mW 
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DDR ELECTRICAL Characteristics and DC Op^fatinb Condiction I I S 


Symbol _Parameters__Min Typ Max Ur 


RVDD(DDR333) DDR I/O supply voltage i f(j)H:bDR266 2-3 t 'j 2.5 2.1 ~ ' V 

or DDR333l ; : $ # f f M ff f. I f! f P p I I I | 

RVDD(DDR400) DDR I/O supply voltage for DDR40Q 2.5 2.6 2.7 V 

DVREF DDR I/O reference vol|age 0.49 RVDD 0.5*RVDD 0.51 *RVDD V 

VTT ; DDR I/O termination vjoltage ; I '::: VREF-0,04 VREF VREF+0.04 V 


DDR ingul voltage high iVREF+O.15 

■ DDR input Voltage low 1 -0.3 


RVDD+0.3 V 
VREF-0.15 V 


DDR AC Operating Condiction 


Symbol Parameters 


VIH 

Input high voltage, DQ^DqI J 

f f I)VREFf0.3 11 | 

VIL 

Input low voltage, DQ, DQS 

•:> I?:' L/d £ 

Vslew 

Input minimum slew rale I ill 

i.o 11 

Vswing 

Input maximum /swing | ilf l. 

| ; | $ | 


iDVREF-0.31 V 






























Digital Power Amplifier R2S15102NP 

10W<2ch(SE)/20V\^lch(BTL) Digital Audio Power Amplifier 


1.Outline 

R2S15102NP is a Digital Power Amplifier 1C developed for TV. 
R2S15102NP can realize maximum Power 10W x 2ch 
(VD = 24V,THD = 10%, SE) at 8 Q load. 

It is possible to replace from the conventional analog amplifier 
system to the digital amplifier system easily. 

2.Feature 

• High Output Power(THD=10%)without external Heat Sink 

(note) the thermal pad is soldered the thermal pad with 
the printed- circuit board directly. 

□ □□□□ □ □□□□□ Power Condition 

SE operation mode :10W<2ch(VD=24V) at 8 Q 
BTL operation mode: 20W<lch(VD=18V) at 8 Q 
#The RENESAS original circuits realize high power efficiency, 
low noise and low distortion characteristics. 

• Pop sound Less 

• Built- in protection function 

(Over Current, Over Temperature and Under Voltage) 

• Built-in Mute and Stand- by function 



3.Operating Condition 

• □ □□□□ □ □□□□□ Power supply voltage : from 11V to 25V 

• □□□□□ □ □□□□□ Speaker Impedance :from 4 to 80 


4.Block Diagram 



61 / 116 






























Digital Power Amplifier R2S15102NP 


□ □Pin Configuration(Table.l) 

No. NAME I/O Description 

1 OUT1 O Power Output pin #1 

2 VD1 — Power supply pin for power output stage #2 

3 STBYL I Stand-by control pin. When this is “L”, circuit current is 

reduced.There is the pull-down resistor:50Kohm(typ.). 

4 P\AM1 I PWM input pin #1 (for phase compensation) 

5 INI I Analog input #1. The gain is depended on the external 

resistance . 

6 CBIAS I/O A capacitor is connected so that it may not be influenced of 

power supply change(Ripple Filter). 

7 ROSC I Control pin for PWM carrier frequency 

8 GND — GND pin for analog block 

9 VREF I/O Capacitor connection pin for analog block reference 

voltage source 

10 PROT O Protection Timer pin. At protection mode,the output 

becomes “L”-level. 

(The timing capacitor is connected) 

11 IN2 I SE operation Analog input #2(as same as INI) 

I BTL operation When this is connected to DVDD pin via 

the resister, Reversed signal of OUT1 is 
output to OUT2. 


12 

PVWI2 

I 

PWM input pin#2 ( for phase compensation) 

13 

MUTEL 

I 

Mute control pin. When this is “L”, it becomes mute status. 

14 

VD2 

— 

Power supply pin for power output stage #2 

15 

OUT2 

0 

Power Output pin #2 

16 

VS2 

— 

Ground pin for power output stage #2 

17 

HB2 

I/O 

Capacitor connection pin for bootstrap 

18 

DVDD 

0 

Built-in power supply pin for internal digital block. 

19 

HB1 

I/O 

Capacitor connection pin for bootstrap #1 

20 

VS1 

— 

Ground pin for power output stage #1 
























































































Digital Power Amplifier R2S15102NP 


□ □Absolute Maximum Rating(Table.2) 


Symbol 

Parameter 

Condition 

Value 

Unit 

VD max 

Maximum VD Voltage 

VD 1 ,VD2 pin voltage 

27 

V 

HB max 

Maximum HB Voltage 

HB1[]HB2 pin voltage 

40 

V 

Pd 

Power dispassion 

Ta = 25 °C :See Fig.3 

4.2 

W 

0 ja 

Thermal Resistance 

See Fig.3 

30 

°QW 

Tj 

Junction temperature 

Maximum Temperature 

150 

°C 

Ta 

Operating ambient 
temperature 

Temperature range 

-20D 75 

°c 

Tstg 

Storage temperature 

Temperature range 

-40Q 150 

°c 


Fig3_ Thermal De-rating(on PCB: printed-circuit board ):Size 75mm x 75mm 

Pd W ith Infinite Heat Sink 

the ideal condition^ jc=12 °CW) 

Without External Heat Sink(l) 

Double PCB copperplanes(t=0.035rmi are 
needed and each size is almost 7[]nrmX 7[]nrm 
(9 HUH 00°C0 0,4/ayerPCBO 


10.4W 


6.3W 


4.2W 

2.5W 

1.6W 

1.0W 

o 



Without External Heat Sink(2) 

There is no copper plane and 
no thermal treatment. 

N (llayer PCB) 


-> Ta 


25 °C 


75 °C 


150°C 


(NOTE) 

PCB pattern design for high effective thermal conductivity 

(l)The exposed die pad is directly soldered with the printed- circuit board pattern . 


(2)Thermal Via 

PCB 



(caution) 

There are side expositions of 
the die pad at corners of the 
package. 

(The die pad is grounded.) 


Thermal Via 
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Digital Power Amplifier R2S15102NP 


Consideration about the PCB design 


The Power dispassion at 10Wx2ch(SE) or 20Wxlch(BTL) is estimated 
almost 2W. It has enough margin, designing the PCB at 0 ja=30°OW. 

(l)PCB basic design (copper plane) 

<the best design : 4 layer PCB> ^ 


PCB 


GND plane 
Power plane 


thermal via 


<PCB size estimation > 
10Wx2ch: 75mm x 75mm 


<the economy design : 2 layer PCB> 


PCB 


Rich GND&Power line Area 

A 


Thermal Via 


Additional 
Thermal Via 


The GND&Power line total area size is also equal to the above GND&Power 
line total area size of the 41ayer PCB. 

<PCB size estimation > 

10Wx2ch: (75+CX )mm x (75+CX ) mm 


(2)PCB Thermal Pad 

The exposed die pad is directly soldered with the printed- circuit board pattern . 
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Digital Power Amplifier R2S15102NP 


□ □Recommended Operating condition(Table.3) 


Symbol 

Parameter 

Condition 

MIN 

TYP 

MAX 

Unit 

VD 

Supply Voltage 

VD 1 ,VD2 pin voltage 

11 

- 

25 

V 

VH 

Control voltage of high level 

STB YLQ MUTEL 

2 

- 

5 

V 

VL 

Control voltage of low level 

STBYLQMUTEL 

0 

- 

0.8 

V 

fosc 

Carrier Frequency 

R= 33QQ 

300 

400 

600 

kHz 


(note) □STBYL: High !evel:normal operation Low level:Stand-by 

□ MUTEL:High levehnormal operation Low leveLMute 

□ The carrier frequency can be changed by the resistance at Pin#.7 . 


□ □Electronic Characteristics(Table.4) 


(Unless otherwise noted, Ta=25°C, VD=24V, Carrier Frequency=400kHz, f=1kHz,SE operation) 


Symbol 

Parameter 

Condition 

MIN 

TYP 

MA 

X 

Unit 

IVD 

Circuit Current 

No Signal 

TBD 

28 

TBD 

inA 

MUTE 

TBD 

- 

TBD 

inA 

Stand-by 

- 

- 

10 

uA 

VDPR 

Detection Voltage 

VD under-voltage 

TBD 

9.8 

TBD 

V 

TPR 

Protection 

Temperature 

Thennal Shut-dawn 

■ 

150 

■ 


TRL 

Release Temperature 

Thennal Shut-dawn 

- 

120 

- 


IPR 

Protection Current 

Output over-current 

- 

6 

- 

A 

Pomax 

Maximum 

output 

power 

at SE 

THD= 10%D VD=24 VQ 
RL=8Q 

TBD 

10 


W/ch 

at BTL 

THD= 10%G VD= 18 VQ 
RL=8Q 

TBD 

20 


W 

THD 

Total Harmonic 
Distortion 

Po=lW 


0.1 

TBD 

□ 

No 

Output Noise level 

A-Weighted filter 


(100) 

TBD 

uVnn 

s 

Eff 

Power 

Efficiency 

at SE 

Po=10+10W 

TBD 

93 

- 

□ 

at BTL 

Po=20W 

TBD 

89 

- 

□ 

Mute 

Mute Attenuation 


TBD 

80 

- 

dB 

PSRR 

Ripple Rejection 

Ratio 

dVD= 1 OOmV nns,f= 100 
Hz 

TBD 

50 

■ 

dB 
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Digital Power Amplifier R2S15102NP 


□ 0 Application Examples 

Fia.4 SE operation mDde(10W<2ch) 


(note) 

“R for GND” ‘s are 
for the evaluation only and 
not needed actually. 


O.lu lOOOu 


































































































































































Digital Power Amplifier R2S15102NP 


(note) 

“R for GND” ‘s are 
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tTiJil Luolfson 

tI microelectronics 


WM8776 


24-bit, 192kHz Stereo Codec with 5 Channel I/P Multiplexer 


DESCRIPTION 


FEATURES 


The WM8776 is a high performance, stereo audio codec 
with five channel input selector. The WM8776 is ideal for 
surround sound processing applications for home hi-fi, 
DVD-RW and other audio visual equipment. 

A stereo 24-bit multi-bit sigma delta ADC is used with a 
five stereo channel input mixer. Each ADC channel has 
programmable gain control with automatic level control. 
Digital audio output word lengths from 16-32 bits and 
sampling rates from 32kHz to 96kHz are supported. 

A stereo 24-bit multi-bit sigma delta DAC is used with 
digital audio input word lengths from 16-32 bits and 
sampling rates from 32kHz to 192kHz. The DAC has an 
input mixer allowing an external analogue signal to be 
mixed with the DAC signal. There are also Headphone 
and line outputs, with volume controls for the 
headphones. 

The WM8776 supports fully independent sample rates 
for the ADC and DAC. The audio data interface supports 
l 2 S, left justified, right justified and DSP formats. 

The device is controlled in software via a 2 or 3 wire 
serial interface, selected by the MODE pin, which 
provides access to all features including channel 
selection, volume controls, mutes, and de-emphasis 
facilities. 


• Audio Performance 

- 108dB SNR (‘A' weighted @ 48kHz) DAC 

- 102dB SNR (‘A' weighted @ 48kHz) ADC 

• DAC Sampling Frequency: 32kHz- 192kHz 

• ADC Sampling Frequency: 32kHz-96kHz 

• Five stereo ADC inputs with analogue gain adjust from 
+24dB to-21dB in 0.5dB steps 

• Programmable Limiter or Automatic Level Control (ALC) 

• Stereo DAC with independent analogue and digital 
volume controls 

• Stereo Headphone and Line Output 

• 3-Wire SPI Compatible or 2-Wire Software Serial 
Control Interface 

• Master or Slave Clocking Mode 

• Programmable Audio Data Interface Modes 

- I 2 S, Left, Right Justified or DSP 

- 16/20/24/32 bit Word Lengths 

• Analogue Bypass Path Feature 

• Selectable AUX input to the volume controls 

• 2.7V to 5.5V Analogue, 2.7V to 3.6V Digital supply 
Operation 


The device is available in a 48-pin TQFP package. 


APPLICATIONS 


BLOCK DIAGRAM 


Surround Sound AV Processors and Hi-Fi systems 
DVD-RW 


QUO 


uutaouou-, 

aaoa<<<^ 

< < Q < Q Q Q Q 


o o 

S3 


AINOPL a 
AINVGL A 


AINU □ 
AIN1R A 
AIN2L A 
AIN2R c 
AIN3L A 

A1N3R4 

A1N4L A 
AIN4RA 
AIN5L O 
ainsrA 


AINVGR6- 

ainoprA- 





d 




H^t 

~i STEREO 

-A ADC 

~| AUDIO INTERFACE 
| alc AND 

| DIGITAL FILTERS 

-M/mid 





STEREO 

DAC 


8 


CONTROL INTERFACE 


LOW 

PASS 

FILTERS 
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Product Preview 


WM8776 


PIN CONFIGURATION 


AIN2LC 

ainirC 


ainilQ 

dacbclkC 

DACMCLK Q 
DIN □ 
DACLRCC 
ZFLAGR □ 

zfuclT 


adobclkL 

ADCMCLK Q 

dout 


Z Z Z z Z Z z 

< < < < < < < 


- 1 -i z m 

| g S g g 

Z z z z o 

< < < < < 


47 46 45 44 43 42 41 40 39 38 37 
) 36 

35 

34 

33 

32 

31 

30 

29 

28 

27 

26 

25 

13 14 15 16 17 18 19 20 21 22 23 24 


JAVDD 
] ADCREFP 
] ADCREFGND 
] VMIDADC 
] AUXL 
]AUXR 
] DACREFP 
] DACREFN 
] VMIDDAC 
] VOUTR 
] VOUTL 
] NC 


Q Q 111 111 

Z 5 □ O 

o 5 O 

a a s 


o 

z 


ORDERING INFORMATION 


DEVICE 

TEMPERATURE 

RANGE 

PACKAGE 

MOISTURE 
SENSITIVITY LEVEL 

PEAK SOLDERING 
TEMPERATURE 

WM8776EFT/V 

-25 to +85°C 

48-pin TQFP 

MSL2 

240°C 

WM8776EFT/RV 

-25 to +85°C 

48-pin TQFP 
(tape and reel) 

MSL2 

240°C 

WM8776SEFTA/ 

-25 to +85°C 

48-pin TQFP 
(lead free) 

MSL2 

260°C 

WM8776SEFT/RV 

-25 to +85°C 

48-pin TQFP 
(lead free, tape and reel) 

MSL2 

260-C 


Note: 

Reel quantity = 2,200 
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WM8776 


Product Preview 


PIN DES 

CRIPTION 

PIN 

NAME 

TYPE 

DESCRIPTION 

1 

AIN2L 

Analogue Input 

Channel 2 left input multiplexor virtual ground 

2 

AIN1R 

Analogue Input 

Channel 1 right input multiplexor virtual ground 

3 

AIN1L 

Analogue Input 

Channel 1 left input multiplexor virtual ground 

4 

DACBCLK 

Digital input/output 

DAC audio interface bit clock 

5 

DACMCLK 

Digital input 

Master DAC clock; 256, 384, 512 or 768fs (fs = word clock frequency) 

6 

DIN 

Digital Input 

DAC data input 

7 


Digital input/output 

DAC left/right word clock 

8 


Open Drain output 

DAC Right Zero Flag output (external pull-up resistor required) 

9 

ZFLAGL 

Open Drain output 

DAC Left Zero Flag output (external pull-up resistor required) 

10 

—a 


ADC audio interface bit clock 

11 



ADC audio interface master clock 

12 

1 


ADC data output 

13 

ADCLRC 


ADC left/right word clock 

14 

DGND 


Digital negative supply 

15 

DVDD 


Digital positive supply 

16 

MODE 

Digital input 

Control interface mode select (5V tolerant) 

17 

CE 


Serial interface Latch signal (5V tolerant) 

18 

Dl 


Serial interface data (5V tolerant) 

19 

CL 

Digital input 

Serial interface clock (5V tolerant) 


HPOUTL 

Analogue Output 

Headphone left channel output 

21 

HPGND 


Headphone negative supply 

22 

HPVDD 

Supply 

Headphone positive supply 

23 

HPOUTR 

Analogue Output 

Headphone right channel output 

24 

NC 

Not bonded 


25 

NC 

Not bonded 


26 

VOUTL 

Analogue output 

DAC channel left output 

27 

VOUTR 

Analogue output 

DAC channel right output 

28 

VMIDDAC 

Analogue output 

DAC midrail decoupling pin ; IOuF external decoupling 

29 

DACREFN 

Analogue input 

DAC negative reference input 

30 

DACREFP 

Analogue input 

DAC positive reference input 

31 

AUXR 

Analogue input 

DAC mixer right channel input 

32 

AUXL 

Analogue input 

DAC mixer left channel input 

33 

VMIDADC 

Analogue Output 

ADC midrail divider decoupling pin; IOuF external decoupling 

34 

ADCREFGND 

Supply 

ADC negative supply and substrate connection 

35 

ADCREFP 

Analogue Output 

ADC positive reference decoupling pin; IOuF external decoupling 

36 

AVDD 

Supply 

Analogue positive supply 

37 

AGND 

Supply 

Analogue negative supply and subVstrate connection 

38 

AINVGR 

Analogue Input 

Right channel multiplexor virtual ground 

39 

AINOPR 

Analogue Output 

Right channel multiplexor output 

40 

AINVGL 

Analogue Input 

Left channel multiplexor virtual ground 

41 

AINOPL 

Analogue Output 

Left channel multiplexor output 

42 

AIN5R 

Analogue Input 

Channel 5 right input multiplexor virtual ground 

43 


Analogue Input 

Channel 5 left input multiplexor virtual ground 

44 


Analogue Input 

Channel 4 right input multiplexor virtual ground 

45 



Channel 4 left input multiplexor virtual ground 

46 

■ 

Analogue Input 

Channel 3 right input multiplexor virtual ground 

47 

AIN3L 

Analogue Input 

Channel 3 left input multiplexor virtual ground 

48 

AIN2R 

Analogue Input 

Channel 2 right input multiplexor virtual ground 


Note : Digital input pins have Schmitt trigger input buffers and pins 16, 17, 18 and 19 are 5V tolerant. 
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Product Preview 


WM8776 


ABSOLUTE MAXIMUM RATINGS 


Absolute Maximum Ratings are stress ratings only. Permanent damage to the device may be caused by continuously operating at 
or beyond these limits. Device functional operating limits and guaranteed performance specifications are given under Electrical 
Characteristics at the test conditions specified. 



ESD Sensitive Device. This device is manufactured on a CMOS process. It is therefore generically susceptible 
to damage from excessive static voltages. Proper ESD precautions must be taken during handling and storage 
of this device. 


Wolfson tests its package types according to IPC/JEDEC J-STD-020B for Moisture Sensitivity to determine acceptable storage 
conditions prior to surface mount assembly. These levels are: 


MSL1 = unlimited floor life at <30°C / 85% Relative Humidity. Not normally stored in moisture barrier bag. 
MSL2 = out of bag storage for 1 year at <30°C / 60% Relative Humidity. Supplied in moisture barrier bag. 
MSL3 = out of bag storage for 168 hours at <30°C / 60% Relative Humidity. Supplied in moisture barrier bag. 


CONDITION 

MIN 

MAX 

Digital supply voltage 

-0.3V 

+3.63V 

Analogue supply voltage 

-0.3V 

+7V 

Voltage range digital inputs (Dl, CL, CE and MODE) 

DGND -0.3V 

+7 V 

Voltage range digital inputs (MCLK, DIN, ADCLRC, DACLRC, 

ADCBCLK and DACBCLK) 

DGND -0.3V 

DVDD + 0.3V 

Voltage range analogue inputs 

AGND -0.3V 

AVDD +0.3V 

Master Clock Frequency 


37MHz 

Operating temperature range, Ta 

-25°C 

+85°C 

Storage temperature 

-65°C 

+150°C 


Notes: 


1. Analogue and digital grounds must always be within 0.3V of each other. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

Digital supply range 

DVDD 


2.7 


3.6 

V 

Analogue supply range 

AVDD, HPVDD, 
DACREFP 


2.7 


5.5 

V 

Ground 

AGND, DGND, 
DACREFN, 
ADCREFGND 



0 


V 

Difference DGND to AGND 



-0.3 

0 

+0.3 

V 


Note: digital supply DVDD must never be more than 0.3V greater than AVDD. 
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Product Preview 


ELECTRICAL CHARACTERISTICS 

Test Conditions 


AVDD - 5V, DVDD - 3.3V, AGND - OV, DGND - OV, Ta - +25°C, fs = 48kHz, MCLK = 256fs unless otherwise stated. 


PARAMETER 

SYMBOL 

TEST CONDITIONS 

MIN 

TYP 

MAX 

1 UNIT 

| Digital Logic Levels (TTL Levels) 

Input LOW level 

V|L 




0.8 

V 

Input HIGH level 

VlH 


2.0 



V 

Output LOW 

VoL 

loL=1mA 



0.1 x DVDD 

V 

Output HIGH 

VoH 

loH=1mA 

0.9 x DVDD 



V 

| Analogue Reference Levels 

Reference voltage 

VvMID 



AVDD/2 


V 

Potential divider resistance 

Rvmid 



50k 


n 

1 DAC Performance (Load = 10k £2, 50pF) 

OdBFs Full scale output voltage 




1.0 x 

AVDD/5 


Vrms 

SNR (Note 1,2) 


A-weighted, 

@ fs = 48kHz 


108 


dB 

SNR (Note 1,2) 


A-weighted 
@ fs = 96kHz 


108 


dB 

Dynamic Range (Note 2) 

DNR 

A-weighted, -60dB 
full scale input 


108 


dB 

Total Harmonic Distortion (THD) 


1kHz, OdBFs 


-97 

-90 

dB 

DAC channel separation 




100 


dB 

Power Supply Rejection Ratio 

PSRR 

1kHz lOOmVpp 


50 


dB 

20Hz to 20kHz 
lOOmVpp 


45 


dB 

| Headphone Buffer j 

Maximum Output voltage 




0.9 


Vrms 

Max Output Power (Note 4) 

Po 

Rl = 32 Q 


25 


mW 

R L = 16 0 


50 


mW 

SNR (Note 1,2) 


A-weighted 

85 

92 


dB 

Headphone analogue Volume 

Gain Step Size 



0.5 

1 

1.5 

dB 

Headphone analogue Volume 

Gain Range 


1kHz Input 

-73 


+6 

dB 

Headphone analogue Volume 
Mute Attenuation 


1kHz Input, OdB gain 


100 


dB 

Total Harmonic Distortion 
+Noise 

THD+N 

1kHz, R l = 32Q@P 0 = 
lOmW rms 


-80 

0.01 

-60 

0.1 

dB 

% 

1kHz, R l = 320@P 0 = 
20mW rms 


-77 

0.014 

-40 

1.0 

dB 

% 

Power Supply Rejection Ratio 

PSRR 

20Hz to 20kHz, without 
supply decoupling 


-40 


dB 

ADC Performance 

Input Signal Level (OdB) 




1.0 x 

AVDD/5 


Vrms 

SNR (Note 1,2) 


A-weighted, OdB gain 
@ fs = 48kHz 




dB 

SNR (Note 1,2) 


A-weighted, OdB gain 
@ fs = 96kHz 

64 x OSR 




dB 

Dynamic Range (note 2) 


A-weighted, -60dB 
full scale input 


102 


dB 

Total Harmonic Distortion (THD) 


1kHz, OdBFs 


-90 

-80 

DB 
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Product Preview 


WM8776 


Test Conditions 


AVDD = 5V, DVDD - 3.3V, AGND - OV, DGND - OV, Ta = +25°C, fs = 48kHz, MCLK = 256fs unless otherwise stated. 




1kHz, -3dBFs 


-95 

-85 

dB 

ADC Channel Separation 


1kHz Input 


90 


dB 

Programmable Gain Step Size 



0.25 

0.5 

0.75 

dB 

Programmable Gain Range 
(Analogue) 


1kHz Input 

-21 


+24 

dB 

Programmable Gain Range 
(Digital) 


1kHz Input 

-103 


-21.5 

dB 

Mute Attenuation (Note 6) 


1kHz Input, OdB gain 


76 


dB 

Power Supply Rejection Ratio 

PSRR 

1kHz lOOmVpp 


50 


dB 

20Hz to 20kHz 
lOOmVpp 


45 


dB 

Analogue input (AIN) to Analogue output (VOUT) (Load=10k Q, 50pF, gain = OdB) Bypass Mode 

OdB Full scale output voltage 




1.0 x 

AVDD/5 


Vrms 

SNR (Note 1) 



90 

100 


dB 

THD 


1kHz, OdB 


-90 


dB 

1kHz,-3dB 


-95 


dB 

Power Supply Rejection Ratio 

PSRR 

1kHz lOOmVpp 


50 


dB 

20Hz to 20kHz 
lOOmVpp 


45 


dB 

Mute Attenuation 


1kHz, OdB 


100 


dB 

Supply Current | 

Analogue supply current 


AVDD = 5V 


48 


mA 

Digital supply current 


DVDD = 3.3V 


8 


mA 


Notes: 

1. Ratio of output level with 1 kHz full scale input, to the output level with all zeros into the digital input, measured ‘A’ 
weighted. 

2. All performance measurements done with 20kHz low pass filter, and where noted an A-weight filter. Failure to use 
such a filter will result in higher THD+N and lower SNR and Dynamic Range readings than are found in the Electrical 
Characteristics. The low pass filter removes out of band noise; although it is not audible it may affect dynamic 
specification values. 

3. VMID decoupled with IOuF and O.luF capacitors (smaller values may result in reduced performance). 

4. Harmonic distortion on the headphone output decreases with output power. 

5. All performance measurement done using certain timings conditions (Please refer to section 'Digital Audio Interface’). 

6. A better MUTE Attenuation can be achieved if the ADC gain is set to minimum. 

TERMINOLOGY 

1. Signal-to-noise ratio (dB) - SNR is a measure of the difference in level between the full scale output and the output 
with no signal applied. (No Auto-zero or Automute function is employed in achieving these results). 

2. Dynamic range (dB) - DNR is a measure of the difference between the highest and lowest portions of a signal. 
Normally a THD+N measurement at 60dB below full scale. The measured signal is then corrected by adding the 60dB 
to it. (e.g. THD+N @ -60dB= -32dB, DR= 92dB). 

3. THD+N (dB) - THD+N is a ratio, of the rms values, of (Noise + Distortion)/Signal. 

4. Stop band attenuation (dB) - Is the degree to which the frequency spectrum is attenuated (outside audio band). 

5. Channel Separation (dB) - Also known as Cross-Talk. This is a measure of the amount one channel is isolated from 
the other. Normally measured by sending a full scale signal down one channel and measuring the other. 

6. Pass-Band Ripple - Any variation of the frequency response in the pass-band region. 
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RECORD OF REVISIONS 


Revision 

No. 

Date 

Page 

Description 

Verl.O 

2005/8/29 

all 

Preliminary specification was first issued. 



3 

Module Weight = 8000(Max)^8200(Max) 



4 

Input Voltage of Inverter =21.6 (Min)-* -0.3(Min) 

Input Voltage of Inverter =26.4 (Max)^27 (Max) 

Inverter Dimming=0 (Min)^> -0.3(Min) 

Inverter Dimming=5(Max)^5.5(Max) 

Backlight on Control Voltage=2(Min)^ -0.3(Min) 

Backlight on Control Voltage=5(Max)^5.5(Max) 



5 

LCD Power Supply Current—White=400(Typ.)^350(Typ.) 

LCD Power Supply Current—White= -- (Max)^400(Max) 

LCD Power Supply Current—Black=350(Typ.)-»300(Typ.) 

LCD Power Supply Current—Black= -(Max)-*400(Max) 

LCD Power Supply Current—RGB stripe=390(Typ.)^>320(Typ.) 
LCD Power Supply Current—RGB stripe= ~(Max)-*400(Max) 


2005/9/28 

8 

Input Frequency of lnverter=60.5(Min)-^61,5(Min) 

Input Frequency of lnverter=66.5(Max)^65.5(Max) 

Ver2.0 


10 

Pin 25=NC^DE/Sync 



13 

DCLK Freq.=68(Min)-*62(Min) 

Horizontal Line Rate=43.2(Min)-*37.1 (Min) 

Horizontal Line Rate=48.5(Typ.)^48.6(Typ.) 

Horizontal Line Rate=53.3(Max)^56Max) 

Horizontal Effective Time= -(Min)-^1366(Min) 

Horizontal Effective Time= --(Max)-*1366(Max) 

Vertical Frame Rate=54.6(Min)^47(Min) 

Vertical Frame Rate=67.5(Max)->63(Max) 



22 

Response Time Tr= 9(Typ.)->10(Typ.) 

Response Time Tr=16(Max)^17(Max) 

Response Time Tf= 7(Typ.)^6(Typ.) 

Response Time Tf=9(Max)^8(Max) 


2005/10/13 

3 

Module Weight = 8200(Max)^8300(Max) 


8 

Power Consumption=(1 15, Typ)->(120, Typ) 
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1. OVERVIEW 


CLAA320WA01 is 32” color (80.04cm) TFT-LCD (Thin Film Transistor Liquid Crystal Display) 
module composed of LCD panel, LVDS driver ICs, control circuit, backlight, and inverter. By 
applying 8 bit digital data, 1366*768, 16.7 million-color images are displayed on the 32” 
diagonal screen. General specification are summarized in the following table: 

1.1 GENERAL INFORMATION 


ITEM 

SPECIFICATION 

Display Area (mm) 

697.68 (H) x 392.25 (V) (31.51 inch diagonal) 

Number of Pixels 

1366 (H) x 768 (V) 16:9 

Pixel Pitch (mm) 

0.51075 (H) x 0.51075 (V) 

Color Pixel Arrangement 

RGB Vertical Strip 

Display Mode 

Normally Black 

Number of Colors 

16.7M (8bit) 

Surface Treatment 

Hard coating: 2H 

Anti-Clare + LR dess than 2% reflection. 

Wide view tech. 

MVA 

Viewing Angle CR^IO 

-85~85(H), ~85~85(V) 

Brightness (cd/m2) 

550 (Typ.) 

Total Module Power (W) 

125 

Module Size (mm) 

743.0±1(W) x 447.0±1 (H) x 44.0±1 (D) (including inverter) 

Module Weight (g) 

8300 (Max) 


1.2 MECHANICAL INFORMATION 


ITEM 

MIN 

TYP. 

MAX. 

UNIT 

Module 

outline 

dimension 

Horizontal (H) 

742.0 

743.0 

744.0 

mm 

Vertical (V) 


446.0 

447.0 

448.0 

mm 

Depth (D) 

with inverter 

43.0 

44.0 

45.0 

mm 

Module Weight 

— 

— 

8300 

9 


77 / 116 































2. ABSOLUTE MAXIMUM RATINGS 


The following are maximun values which, if exceeded, may cause faulty operation or damage 
to the module. 


ITEM 

SYMBOL 

MIN. 

MAX. 

UNIT 

REMARK 

Power Supply Voltage For LCD 

vcc 

-0.3 

15.0 

V 


Input voltage of inverter 

VBL 

- 0.3 

27 

V 


Inverter dimming 

VDIM 

- 0.3 

5.5 

Vdc 


Backlight on control voltage 

Vblon 

- 0.3 

5.5 

Vdc 


ESD 

VESDt 

-100 

100 

V 


VESDc 

-8000 

8000 

V 


Operation Ambient Temperature 

Top 

0 

50 

°C 

*1) *2) *3) *4) 

Storage Temperature 

Tstg 

-20 

60 

°c 

*1) *2) *3) *4) 


[Note] 

*1) The relative temperature and humidity range are as below sketch.(90%RHMax / Ta^40°C) 
*2) The maximum wet bulb temperature ^39°C (Ta>40°C) and without dewing. 

*3) If you use the product in a environment which over the definition of temperature and 
humidity too long, and it will effect the result of visible inspection. 

*4) While the product operates in normal temperature range, the center surface of panel 
should be under 60°C- 

*5) Input voltage of the connector side in Inverter. 

Humidity: 

Humidity^85%RH without condensation. 

Relative Humidity ^90% (Ta^ 40°C) 

Wet Bulb Temperature ^39°C (Ta^40°C) 


90 % 
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3. ELECTRICAL CHARACTERISTICS 


3.1 TFT-LCD MODULE Ta=25°C 


ITEM 

SYMBOL 

MIN 

TYP 

MAX 

UNIT 

REMARK 

LCD Power Supply Voltage 

vcc 

11.4 

12.0 

12.6 

V 

*1) 

Ripple Voltage 

Vrpd 

— 

- 

100 

mVp-p 

VIN=+12.0V 

Rush current 

Irush 

- 

- 

8 

A 

*2) 

LCD Power 
Supply Current 

White 

ICC 

- 

350 

400 

mA 

*3) 

Black 

- 

300 

400 

RGB stripe 

- 

320 

400 

LCD power consumption 

Pc 

- 

6.48 

9.7 

W 


High input voltage of LVDS 

V |N+ 

- 

- 

100 

mV 

*4) 

*5) 

Low input voltage of LVDS 

V IN- 

100 

— 

— 

mV 

Input common voltage of 
LVDS 

VCM 

- 

1.25 

- 

V 

Input terminal resist of LVDS 

Rt 

- 

100 

— 

ohm 


[Note] 

*1) The module should be always operated within above ranges. 
*2) Measure conditions: 
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*3) The specified power supply current is under condition at Vcc=12V, Ta=25+/-2°C, f v =60Hz, 
whereas a power dissipation check pattern below is displayed. 


a. White pattern b. Black pattern c. RGB Stripe pattern 



*4) Power and Signal Sequence: 


Power Supply 

(VCC : 12V) 


Interface Signal 

(LVDS Data with H,Vsync 
and DE) 


Power Supply for 
Backlight 



Power Sequence Table 


Parameter 

Value 

Unit 

Min 

Typ 

Max 

T1 

1 

— 

30 

ms 

T2 

0 

— 

50 

ms 

T3 

0 

— 

50 

ms 

T4 

2000 

— 


ms 

T5 

110 

— 


ms 

T6 

100 

— 


ms 


Notes: 

■ Please avoid floating state of interface signal at invalid period. 

■ When the interface signal is invalid, be sure to pull down the power supply for LCD to OV. 

■ Lamp power must be turn off after power supply for LCD interface signal valid. 
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VCC-dip State: 

1) When 9V^VCC<11.4 V, td^lO ms. 

2) VCC > 11.4V, VCC-dip condition should also follow the VCC-turn-off condition. 



VID = VIN+ - VIN-, 

AVCM = | VCM+-VCM- | , 

AVID = | VID+-VID- | , 

VID+ = | VIH+-VIH- | , 

VID- = | VIL+-VIL- | , 

VCM = ( VIN + +VIN-)/2, 

VCM+ = ( VIH++VIH-) / 2, 

VCM- =( VIL++VIL-) / 2, 

VIN+: Positive Polarity differential DATA & CLK input 
VIN-: Negative Polarity differential DATA & CLK input 
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3.2 BACKLIGHT Ta=25°C 


ITEM 

SYMBOL 

MIN 

TYP 

MAX 

UNIT 

REMARK 

Lamp Voltage 

VL 

— 

1150 

— 

Vrms 

IL=5.0mA 

Lamp Current 

IL 

4.0 

4.5 

5.0 

mArms 

*1) 

Lamp life time 

LT 

50,000 

— 

— 

hr 

*2) 

Input voltage of inverter 

VBL 

21.6 

24 

26.4 

V 

*3) 

Input current of inverter 

UNO 

— 

(4.8) 

— 

A 

*4) 

1 IN 


(4.4) 


*5) 

Input frequency of inverter 

FL 

61.5 

63.5 

65.5 

KHz 

*6) 

Inverter dimming 

VDIM 

0 

— 

5 

Vdc 

*7) 

Inverter duty ratio 

— 

20 

— 

100 

% 

VDIM=5V(MAX.) 

Inverter opening voltage 

Vopen 

1900 

— 

— 

Vrms 


Backlight on /of 
control voltage 

ON 

Vblon 

2.0 

— 

5 

V 


OFF 

0 

— 

0.8 

Power consumption 
(Panel+ Backlight ) 

BLWO 

— 

(120) 

— 

W 

*4) 

BLW 

— 

(105) 

— 


*5) 


Note] 

*1) Lamp Current measurement method (The current meter is connected to low voltage end) 


Take the average of 16 CCFL’s lamp current as V D im = 5V after power on for 30 min. 




1 

9 

HV(Blue) 




HVCWhite) 




1 

9 

HV(Blue) 




HV(White) 




1 

9 

HV(Blue) 




HV(White) 




1 

9 

HV(Blue) 




HVCWhite) 


Inverter 


1 

9 

HV(Blue) 

LCD MODULE 



HVCWhite) 




1 

9 

HV(Blue) 




HVCWhite) 




1 

9 

HV(Blue) 




HV( White) 




1 

2 

HV(Blue) 




HVCWhite) 
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*2) Definition of the lamp life time: 

When lamp luminance redue to 50% or lower than its initial value. 

*3) Ripple voltage that occur at the instant of power-on can’t exceed 30V. 

*4) 25°C; V D im = 5V(MAX.), After power on for 5 seconds 

*5) 25°C; V D im = 5V(MAX.), After power on for 30 minutes 

*6) Electrical and optical characterisitics color chromaticity is not included can maintain in a 
range +/- 10% when the inverter operates within this frequency range. 

*7) Brightness is the darkest when V D im= 0V; 

Brightness is the brightest when V D im = 5V. 
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4. INTERFACE PIN CONNECTION 

4.1 Connector Part No.: 20389-030E(l-PEX), FI-X30SSL-HF(JAE), or compatible 


Pin NO 

Symbol 

Description 

Note 

1 

vcc 

Power supply: +12V 


2 

vcc 

Power supply: +12V 


3 

GND 

Ground 


4 

GND 

Ground 


5 

RxINO- 

Data- 


6 

RxlN0+ 

Data-r 


7 

GND 

Ground 


8 

RxINI- 

Data- 


9 

RxlN1 + 

Data-r 


10 

GND 

Ground 


11 

RxlN2- 

Data- 


12 

RxlN2+ 

Data-r 


13 

GND 

Ground 


14 

RxCLKIN- 

Clock- 


15 

RxCLKIN+ 

Clock+ 


16 

GND 

Ground 


17 

RxlN3- 

Data- 


18 

RxlN3+ 

Data-r 


19 

GND 

Ground 


20 

NC 

Reserved 

*1) 

21 

NC 

Reserved 

*1) 

22 

NC 

Reserved 

*1) 

23 

NC 

Reserved 

*1) 

24 

NC 

Reserved 

*1) 

25 

DE/Sync 

DE/Sync Option 

*3) 

26 

NC 

Reserved 

*1) 

27 

DMS 

LVDS Option 

*2) 

28 

NC 

Reserved 

*1) 

29 

NC 

Reserved 

*1) 

30 

GND 

Ground 



*1) NC: Must let it open. 

*2) LVDS OPTION PIN (DMS): 


DMS (Pin 27) 

LVDS format 

GND 

Non-JEIDA 

NC 

JEIDA 


*3) DE/Sync: 


DE/Syns (Pin 25) 

Mode 

NC 

DE 

GND 

Sync 
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4.2 LVDS INTERFACE: 


LVDS RECEIVER: Tcon (LVDS Rx merged) 


LVDS Pin JEIDA-DATA 

Non-JEIDA-DATA 

TxOUT/RxINO 

TxIN/RxOUTO 

R2 

RO 

TxIN/RxOUTI 

R3 

R1 

TxlN/RxOUT2 

R4 

R2 

TxlN/RxOUT3 

R5 

R3 

TxlN/RxOUT4 

R6 

R4 

TxlN/RxOUT6 

R7 

R5 

TxlN/RxOUT7 

G2 

GO 

TxOUT/RxINI 

TxlN/RxOUT8 

G3 

G1 

TxlN/RxOUT9 

G4 

G2 

TxIN/RxOUTI 2 

G5 

G3 

TxIN/RxOUTI 3 

G6 

G4 

TxIN/RxOUTI 4 

G7 

G5 

TxIN/RxOUTI 5 

B2 

BO 

TxIN/RxOUTI 8 

B3 

B1 

TxOUT/RxlN2 

TxIN/RxOUTI 9 

B4 

B2 

TxlN/RxOUT20 

B5 

B3 

TxlN/RxOUT21 

B6 

B4 

TxlN/RxOUT22 

B7 

B5 

TxlN/RxOUT24 

Hsync 

Hsync 

TxlN/RxOUT25 

Vsync 

Vsync 

TxlN/RxOUT26 

DENA 

DENA 

TxOUT/RxlN3 

TxlN/RxOUT27 

RO 

R6 

TxlN/RxOUT5 

R1 

R7 

TxIN/RxOUTI 0 

GO 

G6 

TxIN/RxOUT11 

G1 

G7 

TxIN/RxOUTI 6 

BO 

B6 

TxIN/RxOUTI 7 

B1 

B7 

TxlN/RxOUT23 

Reserved 

Reserved 
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4.3 INVERTER - CONNECTOR: 

Connector (Receptacle): S14B-PH-SM3-TB (JST) or compatible 
Mating connector (Plug): PRH-14(JST) or compatible 


Pin No. 

Symbol 

Description 

Note 

1 

VBL 

Supply Voltage 24V 


2 

VBL 

Supply Voltage 24V 


3 

VBL 

Supply Voltage 24V 


4 

VBL 

Supply Voltage 24V 


5 

VBL 

Supply Voltage 24V 


6 

GND 

Ground 


7 

GND 

Ground 


8 

GND 

Ground 


9 

GND 

Ground 


10 

GND 

Ground 


11 

NC 

NC (Test pin or else) 


12 

BLON 

ON/OFF Control 

(D 

13 

VDIM 

0V-5V 

(2) 

14 

GND 

GND 



[Note] 

*1) ON/OFF control: ON=5V, OFF=OV; when this PIN is disconnecting with power, 
the Inverter is in OFF status. 

*2) VDIM: MAX=5V, MIN=0V; when this PIN is disconnecting with power, the output 
status of Inverter is the same as VDIM = 0. 
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5. INTERFACE TIMING (DE only mode) 

5.1 TIMING SPECIFICATION 


ITEM 

SYMBOL 

MIN. 

TYP. 

MAX. 

UNIT 


DCLK 

Freq. 

fdK 

62 

80 

84 

MHz 


Cycle 

tdK 

14.7 

12.5 

11.9 

ns 




Line Rate 

f H 

37.1 

48.6 

56 

kHz 




Horizontal 
Total Time 

t H 

1575 

1648 

1936 

tdK 



Horizontal 

Horiaontal 
Effective Time 

tHA 

1366 

1366 

1366 

tdK 


DENA 


Horizontal 
Blank Time 

t|HB 

209 

282 

570 

tdK 




Frame Rate 

Fr 

47 

60 

63 

Hz 

LCD 

Timing 



Vertical 

Total Time 

tv 

790 

810 

888 

t H 


Vertical 

Vertical 
Effective Time 

tvA 

768 

768 

768 

t H 




Vertical 
Blank Time 

tvB 

22 

42 

120 

t H 



Horizontal 

Horizontal 
sync time 

tHsync 

— 

136 

... 

tdK 


Sync 

Horizontal 
Back porch 

tHBP 

— 

108 

... 

tdK 


Mode 

Vertical 

Vertical 
sync time 

tVsync 

— 

5 

... 

tH 



Vertical 

Back porch 

tVBP 

... 

22 

... 

t H 


[Note] 

1).The best result of over-driving is in frame rate =60Hz. 


87 / 116 







5.2 TIMING CHART 


a. Horizontal Timing 



b. Vertical Timing Chart 


HD 


LINE DATA 


DENA 



Vsync 
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5.3 LVDS DATA MAPPING 


a. None-JEIDA normal Specification 


RXCLK 

_/ 

^ 1CLK 

_ w 




/ 

\ 

/ 


RXINO ) 

R1 X R0 1 

; g ° x R5 ! 

1 

1 









RXIN1 ' 

[ <32 \ G1 

x B ° 


§ 






| 


RXIN2 

; B3 X B2 ' 


| Hsync X X 

! 63 X 62 \ 








RXIN3 

( R7 X R6 


liM 

( r? x rs ; 

1 Bil 


_ w 

^ _ 


_ w 


w 

PREVIOUS 

DATA for current CLK cycle 

NEXT 


b. JEIDA Specification 


1CLK 


RXCLK-/ 





w 

\ _ j 

/ 

\ 

/ 


RXINO ) 

r3 x r 2 ; 

; 02 x R7 

MSMMSMMZm, 

o:o: 

! id 






II 

RXIN1 

1 

e a:o:o:E9xa 

'019 

X 







RXIN2 

( B5 X 84 


MiiSMM 3M 111 

85 x b4 : 








RXIN3 

( Ri X RO 



( ri x r ° ; 

: x 


-► 

◄- 


-► 

< - 


PREVIOUS DATA for current CLK cycle NEXT 


8bit LSB: R0,G0,B0 

Parallel TTL Data Inputs Mapped to LVDS outputs 
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5.4 LVDS INTERFACE 

8bit LSB: RO, GO, BO 

JEIDA: Parallel TTL Data Inputs Mapped to LVDS outputs 


TRANSMITTER(THC63LVD823) 

INTERFACE 

CONNECTOR 

TIMING CONTROLLER INPUT 

PIN NO 

INPUT DATA 

HOST 

TFT_LCD 

51 

TA0 

TxOUTO+ 

TxOUTO- 

TA+ 

TA- 

R2 

52 

TA1 

R3 

54 

TA2 

R4 

55 

TA3 

R5 

56 

TA4 

R6 

3 

TA5 

R7 (MSB) 

4 

TA6 

G2 

6 

TBO 

TxOUTI + 
TxOUTI- 

TB+ 

TB- 

G3 

7 

TB1 

G4 

11 

TB2 

G5 

12 

TB3 

G6 

14 

TB4 

G7 (MSB) 

15 

TB5 

B2 

19 

TB6 

B3 

20 

TOO 

TxOUT2+ 

TxOUT2- 

TC+ 

TC- 

B4 

22 

TCI 

B5 

23 

TC2 

B6 

24 

TC3 

B7 (MSB) 

27 

TC4 

Hsync 

28 

TC5 

Vsync 

30 

TC6 

DENA 

50 

TDO 

TxOUT3+ 

TxOUT3- 

TD+ 

TD- 

R0 (LSB) 

2 

TD1 

R1 

8 

TD2 

GO (LSB) 

10 

TD3 

G1 

16 

TD4 

B0 (LSB) 

18 

TD5 

B1 

25 

TD6 

Reserved 
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5.5 COLOR DATA ASSIGNMENT 


CCLCft 

INPUT 


DATA 


BLACK 
KEDC25 

me 

OCLCR BLUE 
CYAN 
MAGENTA 
YELLOW 
WHITE 



.BJ1ATA.I.GUATfl. 


.BJJATfi. 


I I I I 


I I I I I I I II 


data pt;.^ bbjjm; Ba; pd I Gi ;ck] co 1 bi \.m\ bb |jw;bi;b3 pd 


wn 


ImlMa 


mml 


I I I I 


mi 


11 ll ll l' l! l! l! l 



l! l! l! l! l! l! l! l 



o ' O' cm cm cm cm O' o 


11 ll llllll ll ll l 


l! l! l!l!l!l! l! l 


till 


i i i i i i i 


l'l'l'l'l'l'l'l l'l'l'l'l'l'l'l O'O'O'O'O'O'O'O 


o; o; o; o; o; o; 1; o 


a : ij_i l i: ij_i l pj _i 

1 I ll ll ll ll ll ll 0 



o I o I o I o I o I o I o 10 o I o I o I o I o I o I o 11 o I o I o I o I o I o I o 10 




1_I_1 Ll] 1_I_1 Li.l_o_ 

11 ll llllll ll ll 1 


o I o I o I o I o I o I o 10 


ELUEC254) 


BLUE 





o I o I o! o! o! o! o 11 



11 ll llllll ll o! l 


11 ll llllllll ll l 


[Note] 

1) Definition of gray scale: 

Color (n): n indicates gray scale level, higher n means brighter level. 

2) Data: 1-High, O-Low 


91 / 116 















































































5.6 DATA MAPPING 


D(X, 1) 
D( X, 2) 


D(1365, 1) 
D(1365, 2) 


D(1366, 1) 
D(1366, 2) 
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6. BLOCK DIAGRAM 



BACKLIGHT UNIT 
Lamp connector 

HV: BHR-02VS-1 (JST)*8 or compatible 

Mating connector: SM02 (8.0)B-BHS-1-TB (JST) or compatible 

LV1: BHR-02VS-1 (JST)*1 or compatible 

Mating connector: SM02 (8.0)B-BHS-1-TB (JST) or compatible 
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8.0PTICAL CHARACTERISTICS 


Ta = 25 °C, VCC=12V 


ITEM 

SYMBOL 

CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

REMARKS 

Contrast (CEN) 

CR 

0 = 1+1= 0° 
Point-5 

700 

1000 

- 

— 

*1)*2)*3) 

Luminance 

Central 

luminance 

Lwc 

0 = i+i= 0° 

450 

550 

- 

cd/m 2 

*9) 

5P 

Luminance 

(AVG) 

Lw9 

0 = i+i= 0° 

- 

500 

— 

cd/m 2 

*2)*3) 

Uniformity 

ALw 

0 = i+i= 0° 

75 

- 

— 

mm 

*2)*3) 

Response Time 
( White - Black ) 

tr 

0 = i+i= 0° 

- 

10 

(17) 

ms 

*3)*4) 

tf 

0 = i+i= 0° 


6 

(8) 

ms 

*3)*4) 

Response Time 
(Gray to gray average) 

trg, tfg 


- 

10 

(15) 

ms 

*5) 

Image sticking 

tis 

4 h 

— 

- 

(3) 

sec 

*6) 

View angle 

Horizontal 

Y 

CR ^ 10 
Point-5 

-80-80 

-85-85 

— 

o 

*2)*3) 

Vertical 

0 

-80-80 

-85-85 

— 

o 

*2)*3) 

Crosstalk Ratio 

CMR 

0 = i+i= 0° 

- 

— 

(1) 

mm 

*3)*7) 

Color 

Chromaticity 

Red 

Rx 

Ry 

0 = i+i= 0° 

Point-5 

TBD 

TBD 

TBD 

— 

*2)*3) 

Green 

Gx 

Gy 

TBD 

TBD 

TBD 

Blue 

Bx 

By 

TBD 

TBD 

TBD 

White 

Wx 

Wy 

TBD 

0.283 

0.297 

TBD 

Color Temperature 

Tc 


— 

9300 

- 

K 

*3) 

Color Gamut 

CG 


— 

75 

- 

mm 

*8) 


[Note] 

These items are measured using: BM-5A (TOPCON) 

View angle: EZ contrast XL-88, Response Time: Westar TRD-100 
[ under the dark room condition (no ambient light).] 
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Definition of these measurement items is as follows: 

*1) Definition of Contrast Ratio: (These items are measured using BM-5A (TOPCON) under the 
dark room condition (no ambient light). ] 

CR=ON (White) Luminance/OFF (Black) Luminance 

*2) Definition of Luminance, Luminance uniformity, Contrast, and the Deviation of Color 
Coordinate: 

Luminance and Contrast: To measure at the center position “5” on the screen (NO.5), see 

Figure.8-1 below. 

Luminance uniformity: Lw (MAX) and Lw(MIN) are the maximum and minimum luminance 

value measure at the position “1~5” on the screen (NO.1-5), see 
Figure.8-1 and below show equation: 

ALw = [ (Lw(MIN)) / Lw(MAX) ] x 100% 

The Deviation of Color Coordinate: To measure at the position “1~5” on the screen 

(NO.1-5), see Figure.8-1 below. 


341.5 683 1024.5 



Figure 8-1. Measurement Positions 




3) Definition of Viewing Angie ( 0, (p ): 


Upper (+) 



Right(+) 


Figure 8-2. Definition of Viewing Angle 


*4) Definition of Response Time ( White - Black ) 



Figure 8-3. Definition of Response Time ( White - Black) 


*5) Definition of Response Time ( Gray to Gray, Average ) 


(0~255 th ) 



Figure 8-4. Definition of Response Time (Gray to Gray ) 
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The driving signal time means the signal of gray level 0, 31,63, 95, 127, 159, 191,223, 255. 
Gray to gray average means the average switching time of gray level 0, 31,63, 95, 127, 159, 
191,223, 255 to each other. 

The LCD module should be stabilized at given temperature for 1 hour to avoid abrupt 
temperature change during measuring. In order to stabilize the luminance, the measurement 
should be executed 

after lighting Backlight for 1 hour in a windless room. 


*6) Image Sticking Test Method: 

Continuously display the test pattern shown in the figure below for specified time. To change 
the module frame to gray pattern ( gray 120 pattern ), and it’s displaying grade still under 
specfication. 



Figure 8-5. The Pattern of Image Sticking Test 


99 / 116 











*7) Definition of Cross talk Ratio 

CMR = MAX ( (l(LBI-LA)/LC\) * 100% , (I (LB2 -LA) / LC\) x 100% ) 
LA: Pattern A (Half-Tone pattern) Measure point Luminance 
LB1, LB2: Pattern B1, Pattern B2 Measure point Luminance 
LC: Pattern C (white pattern) Measure point Luminance 



*8) Definition of Color Gamut: 

To measure RGB three sub-pixels color gamut coordinate at CIE coordinate chart from the 
center of module, to form a triangle area = A RG b- 

RGB three sub-pixels of NTSC at CIE coordinate chart to form a triangle area = Nrgb- 

CG = Argb x 100 
Nrgb 

*9) Definition of Central luminance: 

After lighting on the panel for 30 mins, then the Central luminance test proceeded. 

The definiton of TYP value is under status of Inverter Dimming Voltage=5V. 
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9.RELIABILITY TEST CONDITIONS 


9.1 TEMPERATURE AND HUMIDITY 


TEST ITEMS 

CONDITIONS 

High Temperature Operation 

50°C; 240hrs 

High Temperature Storage 

60°C; 240hrs 

High Temperature 

High Humidity Operation 

50°C; 90% RH; 240 hrs 
(No condensation) 

Low Temperature Operation 

0°C; 240 hrs 

Low Temperature Storage 

-20°C; 240 hrs 


9.2 SHOCK AND VIBRATION 


ITEMS 

CONDITIONS 

Shock 

(Non-Operation) 

Shock level: 980m/s 2 (100G) 

Waveform: half sinusoidal wave, 2ms 

Number of shocks: one shock input in each direction of three 
mutually perpendicular axes for a total of six shock inputs. 

Vibration 

(Non-Operation) 

Vibration level: 9.8m/s 2 (1.0G) zero to peak 

Waveform: sinusoidal 

Frequency range: 10 to 300 Hz 

Frequency sweep rate: 0.5 octave/min 

Duration: one sweep from 10 to 300Hz in each of three 
mutually perpendicular axis (each x, y, z axis:10 min, total 30 
mins) 


9.3 JUDGMENT STANDARD 

The judgment of the above test should be made as follow: 

Pass: Normal display image with no obvious non-uniformity and no line defect. 

Partial transformation of the module parts shall be ignored. 

Fail: No display, obvious non-uniformity, or line defects. 


101 / 116 






















10. PACKAGING 


10.1 PACKING SPECIFICATIONS 

(1) 3 LCD TV modules/1 Box 

(2) Box dimensions: 975(L) x 375(W) x 562(H) 

(3) Weight: approximately 31.9kg (3 modules per box) 


10.2 PACKING METHOD 

Figure 1 and Figure 2 are the packing method. 




EPE PAD BOTTOM 



32" MODULE 
(3PCS) 





CARTON 

LABEL 



Figure 1 Packing Method 




(1) Corner protector: L1125 x 50mm x 50mm 

(2) Pallet: LI 000 x W1150 x HI 30mm 

(3) Bottom Cap: 1000 x W1150 x HI 30mm 

(4) Pallet Stack: 1000 xW1150 x HI 250mm 

(5) Gross: 273kg 



Figure 2 Packing Method 




11. HANDLING PRECAUTIONS FOR TFT-LCD MODULE 


Please pay attention to the followings in handling TFT-LCD products. 

11.1 ASSEMBLY PRECAUTION 

(1) Please use the mounting hole on the module side in installing and do not beading or 

wrenching 

LCD in assembling. And please do not drop, bend or twist LCD module in handling. 

(2) Please design display housing in accordance with the following guidelines. 

• Housing case must be destined carefully and do not to put stresses on LCD all sides or 
wrench module. The stresses may cause non-uniformity even if there is no non¬ 
uniformity statically. 

• Keep sufficient clearance between LCD module back surface and housing when the 
LCD module is mounted. Approximately 1.0 mm of the clearance in the design is 
recommended taking into account the tolerance of LCD module thickness and 
mounting structure height on the housing. 

• When some parts, such as, FPC cable and ferrite plate, are installed underneath the 
LCD module, still sufficient clearance is required, such as 0.5mm. This clearance is, 
especially, to be reconsidered when the additional parts are implemented for EMI 
countermeasure. 

• Design the inverter location and connector position carefully so as not to put stress on 
lamp cable. 

• Keep sufficient clearance between LCD module and the other parts, such as inverter 
and speaker so as not to interface the LCD module. Approximately 1.0mm of the 
clearance in the design is recommended. 

(3) Please do not push or scratch LCD panel surface with any-thing hard. And do not soil 
LCD panel surface by touching with bare hands. ( Polarizer film and surface of LCD panel 
are easy to be flawed.) 

(4) Please do not press any parts on the rear side such as source TCP, gate TCP, control 
circuit board and FPC during handling the LCD module. If pressing rear part could not be 
avoided, handle the LCD module with care not to damage them. 

(5) Please wipe out LCD panel surface with absorbent cotton or soft clothe in case of it being 
soiled. 

(6) Please wipe out drops of adhesives like saliva and water on LCD panel surface 
immediately. They might damage to cause panel surface variation and color change. 

(7) Please do not take a LCD module to pieces and reconstruct it. Resolving and 

reconstructing modules may cause them not to work well. 

(8) Please do not touch metal frames with bare hands and soiled gloves. A color change of 

the metal frames can happen during a long preservation of soiled LCD modules. 
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(9) Please pay attention to handling lead wire of backlight so that it is not tugged in 
connecting with inverter. 

11.2 OPERATING PRECAUTIONS 

(1) Please be sure to turn off the power supply before connecting and disconnecting signal 
input cable. 

(2) Please do not change variable resistance settings in LCD module. They are adjusted to 
the most suitable value. If they are changed, it might happen LCD does not satisfy the 
characteristics specification. 

(1) Please consider that LCD backlight takes longer time to become stable of radiation 
characteristics in low temperature than in room temperature. 

(2) A condensation might happen on the surface and inside of LCD module in case of sudden 
change of ambient temperature. 

(3) Please pay attention to displaying the same pattern for a very long time. Image might stick 
on LCD. If then, time going on can make LCD work well. 

(4) Please obey the same caution descriptions as ones that need to pay attention to ordinary 
electronic parts. 


11.3 PRECAUTIONS WITH ELECTROSTATICS 

(1) This LCD module use CMOS-IC on circuit board and TFT-LCD panel, and so it is easy to 
be affected by electrostatics. Please be careful with electrostatics by the way of your body 
connecting to the ground and so on. 

(2) Please remove protection film very slowly on the surface of LCD module to prevent from 
electrostatics occurrence. 


11.4 STORAGE PRECAUTIONS 

(1) When you store LCD for a long time, it is recommended to keep the temperature between 
0°C ~40°C without the exposure of sunlight and keep the humidity less than 90%RH. 

(2) Please do not leave the LCD in the environment of high humidity and high temperature 
such as 60°C 90%RH. 

(3) Please do not leave the LCD in the environment of low temperature(can not lower than - 
20°C). 


11.5 SAFETY PRECAUTIONS 

(1) When you waste LCD, it is recommended to crush damaged or unnecessary LCD into 
pieces and wash them off with solvents such as acetone and ethanol, which should later 
be burned. 

(2) If any liquid leaks out of a damaged-glass cell and comes in contact with the hands, wash 
off thoroughly with soap and water. 
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11.6 OTHERS 

(1) A strong incident light into LCD panel might cause display characteristics' changing inferior 
because of polarizer film, color filter, and other materials becoming inferior. Please do not 
expose LCD module direct sunlight Land strong UV rays. 

(2) Please pay attention on the side of LCD module do not contact with other materials in 
preserving it alone. 

(3) For the packaging box, please pay attention to the followings: 

• Packaging box and inner case for LCD are designed to protect the LCD from the 
damage or scratching during transportation. Please do not open except picking LCD up 
from the box. 

• Please do not pile them up more than 3 boxes. (They are not designed so.) And please 
do not turn over. 

• Please handle packaging box with care not to give them sudden shock and vibrations. 
And also please do not throw them up. 

• Packing box and inner case for LCD are made of cardboard. So please pay attention 
not to get them wet. (Such as keep them way the high humidity or wet place.) 
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Spare Part List for LCT3285TA 


Item 

Part Number 

Part Description 

Usage / unit 

Unit 

Key/Spare 


LCT32ADNIA1TS-A01 

AKAI LCD32"(LCT3285TA) S-MT8202+CPT AC120V/60HZ USA SILVER 




1> 

510-L32AD01-02AKA 

CARTON BOX AKAI LCT3285TA (MTK-8202 ) K 

1 

Piece 

K 

2> 

580-L32ADHS-TU03L 

IB E FOR AKAI LCT32AD USA CPT (CLAA32WA01) S-MTK8202 

1 

Piece 

K 

3> 

E7501-056102 

REMOTE CONTROL K001 "AKAI" 44KEYS MT8202 LCD32"/27" (W/0 DVD) USA 
SILVER/BLACK 

1 

SET 

K 

4> 

771EL37AD02-01 

PCB ASSY MAIN S-MT8202 FOR 37LCD CPT 

1 

SET 

K 

5> 

771L37AD01-01 

NTSC TUNER PCB ASSY FOR LCD37 

1 

SET 

K 

6> 

771S42D102-01 

ATSC TUNER PCB ASSY 

1 

SET 

K 

7> 

200-L32AD02-01AAV 

CABINET FRONT SIL/BLK CPT PANEL AV 

1 

Piece 

S 

8> 

202-L32AD22-01AV 

CABINET BACK BLACK 

1 

Piece 

S 

9> 

206-L32AD01-01RV 

SPEAKER CABINET BACK BLACK LCT32AD R 

1 

Piece 

S 

10> 

269-42SD01-01L 

REMOTE RECEIVE LENS 

1 

Piece 

S 

11> 

277-L32AD11-01S 

FUNCTION KEY SIL(MATERIAL:BLACK) LCT32SD 

1 

Piece 

S 

12> 

300-L32AD14-02C 

POLYFOAM TOP L32AD C 

1 

Piece 

S 

13> 

300-L32AD15-02C 

POLYFOAM BOTTOM 

1 

Piece 

S 

14> 

310-111404-07V 

POLYBAG 11"X14"X0. 04 FV 

1 

Piece 

S 

15> 

310-423850-07V 

BAG LAMIFILM 42"X38"X0. 5MM 

1 

Piece 

S 

16> 

384-L32AD02-01H 

PVC SHEET FOR POWER 230X180X0. 5 H 

1 

Piece 

S 

17> 

384-L32AD03-01H 

PVC SHEET FOR KEY 

1 

Piece 

S 

18> 

387~L32AD01~01AHA 

MODEL PLATE AKAI LCT3285TA H 

1 

Piece 

S 

19> 

426-L32AD02-01S 

POWER CORD BRACKET ASSY 

1 

Piece 

S 

20> 

436-L32AB0B-01S 

TERMINAL SHEET MT8202 TV 

1 

Piece 

S 

21> 

481-L32AB06-01S 

SHIELDING BOTTOM MT8202 

1 

Piece 

S 

22> 

481-L32AD01-01S 

SHIELD BOX FOR POWER L32AD S 

1 

Piece 

S 

23> 

483-L32AB22-01S 

SHIELDING COVER 

1 

Piece 

S 

24> 

486-M32111-01 

NAME PLATE M AKAI 

1 

Piece 

S 

25> 

521-300055-01 

FELT PAPER 300X5X0. 5MM 

4 

Piece 

S 

26> 

522-421D01-01 

MASKING PAPER 

1 

Piece 

S 

27> 

530-100053-15 

FIBBER WASHER 10.0X5.3X1. 5MM W/ADHESIVE 

4 

Piece 

S 

28> 

563-119- 

SERIAL NO. LABEL 

1 

Piece 

S 

29> 

568-P46T02-02 

WARNING LB ENG 42SF NIL 

1 

Piece 

S 

30> 

579-42D102-09 

SERIAL NO/BAR CODE LABEL 42D1 

1 

Piece 

S 

31> 

579-42D103-02 

ON/OFF LB ENG 42D1 NIL 

1 

Piece 

S 

32> 

579-42D105-01 

PROTECTIVE EARTH LABEL FOR ESA 42TD1 

1 

Piece 

S 

33> 

579-L27AD09-01 

CAUTION LABEL ENG AKAI 

1 

Piece 

S 


108 / 116 



















































































































































































































Spare Part List for LCT3285TA 


Item 

Part Number 

Part Description 

Usage / unit 

Unit 

Key/Spare 

34> 

579-L32AD02-02APA 

UPC LABEL LCT3285TA P 

2 

Piece 

S 

35> 

590-L32AD01-02 

WARRANTY CARD AKAI LCT3285TA 

1 

Piece 

S 

36> 

593-L32AD01-03 

INSERION CARD LCT3285TA MTK8202 

1 

Piece 

S 

37> 

E3404-157009 

AC CORD UL 1.88M FOR LCD32 MT8202 

1 

Piece 

S 

38> 

E3421-924009 

WIRE ASSY 2P L120 

2 

Piece 

S 

39> 

E3421-925127 

WIRE ASSY TJC3-2Y L860 SPK^R MT8202 

1 

Piece 

S 

40> 

E3421-925129 

WIRE ASSY 10P/2.5 FOR MT8202 27" POWER 9V/12V 

1 

Piece 

S 

41> 

E3421-925130 

WIRE ASSY 1H3. 96-2KN6 20 L180 2P FOR LCD32"/27" 

2 

Piece 

S 

42> 

E3421-925133 

WIRE ASSY T.TC3-3Y L650 SPK^L MT8202 

1 

Piece 

S 

43> 

E3421-926119 

WIRE ASSY P2. 0 8P L=215 TV/SIF 

1 

Piece 

S 

44 > 

E3421-926125 

WIRE ASSY P2. 5 4P/4P L400MM AMP24V EMI MT8202 

1 

Piece 

S 

45> 

E3461-064038 

WIRE ASSY P2. 5 7P/7P L400MM 5V STANBY POWER MT8202 FOR 27 732" LCD 

1 

Piece 

S 

46> 

E3461-064040 

WIRE ASSY P2. 0 14P/3P2.0/8P2.5 L400MM/L700MM INVERTER MT8202 

1 

Piece 

S 

47> 

E3471-000044 

WIRE WS SHIELD WIRE FOR 32LCD COMBO MICO KEY 13P/8P+5P 

1 

Piece 

S 

48> 

E3471-001002 

WIRE WS SHIELD PI.0 OP L=220 FOR CPT LCD37" 

1 

Piece 

S 

49> 

E4101-027001 

SWITCH POW MR-22-N2BB-F2 ROCKET 

1 

Piece 

S 

50> 

E4801-124001 

SPEAKER 8 OHM 10W D3" YD78-1 

2 

Piece 

S 

51> 

E4802-014001 

TWEETER 6 OHM 10W D2" YD52-1 

2 

Piece 

S 

52> 

E6203-32TD02 

DISPLAY LCD 32" CPT WXGA CLAA320WA01C 1366X768 550CD/M2 

1 

Piece 

S 

53> 

E7301-010002 

BATTERY AAA R03P1. 5V <2> 

2 

Piece 

S 

54> 

E7801-P02002 

PCB ASSY PSU BOARD MEGMEET MT169 FOR 32LCD AC110-240V OUTPUT 
12V/8V/24V 220W 

1 

SET 

S 

55> 

734-L32AD03-01 

PLASTIC BASE ASSY LCT3201TD W/0 LOGO W/0 PACKING SILVER 

1 

SET 

S 

56> 

771BL37AD01-01 

IR RECEIVE PCB ASSY FOR LCT37AD 

1 

SET 

S 

57> 

771KL37AD01-01 

KEY PCB ASSY FOR LCT37AD 

1 

SET 

S 
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Software Upgrade 


Process of update MT8202 

Preparing : 

1. Connect RS232-VGA download line, One connector is connected to VGA connect port of 
Plasma TV ,while another side is connected to PC COM port. 

2. Store the MtkTool into the PC . 

Downloading : 

3. Turn on AC power switch of the Plasma TV and then press the button “standby” of the remote 
control . The image could be found on the screen of the Plasma TV while the color of the 
power indicator is green . (the mode of the Plasma TV will be standby mode if after turn on 
the main power switch only .) 

4. Execute MTKtool and select the chipset as MT8202. (the software of MTKtool will be sent to 

your side) 



5. Select current COM port, (please try to check the COM port of your PC). 


110 / 116 

























6. Choose the bit rate as 115200. 

7. Select the update binary by pressing browse button. For example.the binary file name is 

PDP4210EAl_V09.bin. (this update firmware will be sent to your side) 



8. Press Upgrade button and start update process. 
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9. The update process is successful as the progress bar is 100%. After the update process is ok. 
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turn off power and wait indicator light is off. Turn on power and TV can work. 

Checking 

It is needed to check the version of the firmware for MT8202 which has been 
download into the Plasma TV . 

Press Menu button of the remote control, following input “8202” of the remote 
control and OSD menu for Factory Setting is appeared on the screen . 

Use the remote control and select the mode of Firmware Version and then enter the 
mode of Firmware Version . It is easy to be found the version of the current firmware 
for MT8202 is as the following : “Factory ID : PDP4210EA1JVXX ” 

Process of update MT5351AG 
Preparing : 

1 . Connect RS232 download line, One connector is connected to RS232 connect port of Plasma 

TV , while another side is connected to PC COM port. 

2. Store the MtkTool into the PC 

Downloading : 

3. Turn on AC power switch of the Plasma TV and then press the button “standby” of the remote 
control . The image could be found on the screen of the Plasma TV while the color of the 
power indicator is green . (the mode of the Plasma TV will be standby mode if after turn on 
the main power switch only .) 

4. Execute MTKtool and select the chipset as MT5351 AG. (the software of MTKtool will be sent 
to your side) 
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5. Select current COM port, (please try to check the COM port of your PC). 



6 . Choose the bit rate as 115200. 

7. Select the update binary by pressing browse button. For cxeniplc.the binary file name is 
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XXXX_PDP4210EAl_000000XX_X_P.bin. (this update firmware will be sent to your 
side) 



8. Press Upgrade button and start update process. 
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9. The update process is successful as the progress bar is 100%. After the update process is ok, 
turn off power and wait indicator light is off. Turn on power and TV can work. 

Checking : 

It is needed to check the version of the firmware for MT5351AG which has been 
download into the Plasma TV . 

Press Menu button of the remote control and the main OSD menu is appeared on 
the screen . 

Use the remote control and select the DTV menu . following input “0000” (zero , 
zero , zero , zero) of the remote control .Then enter the mode of factory after input the 
digits . 

It is easy to be found the version of the current firmware for MT5351AG is 
“PDP4210EA1 CLA_QAM_XXXXXX_XX’ ’under the mode of factory . 
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